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Appendix J

Monitoring Well Construction Diagrams and Geologic Logs
Pre-1990 through 1995 Investigations



ft* DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

si

WELL LOCATION

WATER WELL RECORD
ill in completely - Refer to instruction sheet)

Elkhart . ..Civil Township. ^a^County in which well was dialled——
_ . . , . . , „, . Include County Road Names, Nunh.-i, Subdivision Name, lot number,, distinctive
Dnvmg directions to the well location: ljmdmarks, etc m«. *m R. ^ 80<u <*landmarks,- etc.

About 1/2 Mi. W. of Happannea St. on Co. Rd. 10 6 about 1/2 Mi* V. of Rd. - V, Veil

OF WELL OWNER and/or BUILDING CONTRACTOR
P* S* Geological SOTVoy Address M19 N. Median, IndianapoUe, lad.Well Owner

Building Contractor Address

Name of Well Drilling Contractor:

Mdress _____•.__________

Ortman Drilling, Inc.

717 S. Malfalfa Road, tokonD, Indiana

f _. .„. E . ^of Drilling Equipment Operator:

WELL INFORMATION
Depth of well:

Rick 0., Lovell C.. Dan E.. Frank*

of casing or drive pipe:

Diameter of liner (if usedk| ———

Diameter of Screen: "______

Date well was completed: _

———————— Total Length:.

__ Total Length:.

Oct. 6, 1977

.01* btl KW bottdD sere
W topLength: 3' Slot Size: '

475 ft. to bottom of soreen &*• to totton of pipe
Gravel Pack Q Driven [j OtherType of Well: Drilled *J

Use of Well: For Home Q *••* For Industry D For Public Supply D Stock D

Method of Drilling: Cable Tools D Rotary Q Rev. Rotary d Jet CD Bucket Rig O

Static water level in completed well (Distance from ground to water level) _________ *^ ____________ feet

Bailer Test: Hours Tested _____ Rate ——————— g.p.m. Drawdown ————— ft.
,.

Rate M . . m . Drawdown _____ ft.Pumping Test: Hours Tested *

(Drawdown is the difference
between static level and water
level at end of test)

Signature0

Date
October

FOR WELL LOG SPACE USE REVERSE SIDE OF THIS SHEET
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DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WATER WELL RECORD
TVELL LOCATION (Fill in completely - Refer to instruction sheet) .—

County in which well was drillf A £—— ' *^ '' d*' _±i______Civil Township I --*/(—._______________
_ . . . , . . , „, . Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: ,andjnarks. etc

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

U £~ (^ <T
..... _....,. • — ->• ^' -^ • ________ Address

Building Contractor Lx > O • L? • O ' ___ Address

Name of Well Drilling Contractor: (/. S. £?• o .

Name of Drilling Equipment Operator:
r^ I »

: V ^ LJV '-^2

WELL INFORMATION
D«»"»h of well: 'Qp____ Date well was completed:v -~> '' /Diameter . f casing or drive pipe: ——c><-*—————————————— Total Length:___' '

Diameter of liner (if used): ________________________ Total Length:

Diameter of Screen: o2 _____ Length: / & _____ Slot Size: / Q

Type of Well: Drilled Gravel Pack Q] Driven Other

Use of Well: For Home For Industry For Public Supply Stock

Method of Drilling: Cable Tools LJ Rotary [U Rev. Rotary (Z3 Jet CD Bucket Rig O
& /<TStatic water level in completed well (Distance from ground to water level) ___ <-3 ' » /V ________________ feet

Bailer Test: Hours Tested _____ Rate ______ g.p.m. Drawdown _____ ft. (Drawdown is the difference
between static level and water

" )ngTest: Hours Tested _____ Rate _______ g.p.m. Drawdown _____ ft. level at end of test)

Signature

Date___
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77 " 376 DIVISION OF WATER HlMCO
- , DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

.'* ) -% ? ' STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WATER WELL R E C O R D
TVELL LOCATION (Fill in completely - Refer to instruction sheet)

County in which well was drilled——————mcnart—————————Civil Township _ Cleveland
„ . . .. . . ••• . Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: landmark$ . etc.landmark$ . etc. ^ 3aT R. *B 8ec.

About 1/2 Mi. V. of Nappanee St. on Co. 3d. 10 A about 1/2 Ml, N. of Bd. - Middle Well

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner g* S* S*>loe*eal Survey Address l819 M. Meridian, Indianapolis, Ind.

Building Contractor —————————————————— Address ——————————————————————————————

^ame of Well Drilling Contractor: OrtaaP Prilling,Inc._______________________________

' 717 S. Malfalfa Road, Kbkomo, Indianavess^—————————————————.—_——_——————————————————————————————————;—————
,n..,. r . « Rick 0., Frank G., Lovell C.^ Dan E.

Name of Drilling Equipment Operator: ^————————————————————————————————————————

WELL INFORMATION
^35 Date well was comleted: Oct> 17, 1977

Diameter of casing or drive pipe:O IT *

Diameter of liner (if used): ....
yg

f^inmftff of Srrfen?

5" PVC

Length: _

Tofal Length:

Total Length:

5* long

126

_, _. .018 SS WSlof SiTf.

Type of Well: Drilled [|] Gravel Pack Q] Driven O Other

Use of Well: For Home [U Test For Industry £] For Public Supply O Stock (_]

Method of Drilling: Cable Tools D Rotary Q Rev. Rotary LJ Jet LJ Bucket Rig [U

Static water level in completed well (Distance from ground to water level) ———————— ? ———————————— . ——— feet

Bailer Test: Hours Tested _____ Rate _______ g.p.m. Drawdown _ ———— ft. (Drawdown is the difference
between static level and water

\JpingTest: Hours Tested_^L_ Rate _J**__g.P.m. Drawdown _____ ft. level at end of test)
'

Signature ___ c/tsfrrrz*^-' s*Jsu^£s^~J~ <*£ns'^s <*~*i

7/ 'October 27» 1977



WATER WELL LOG

FORMATIONS (Color, type of material, hardnen, etc.)

fine to oad. Band & gravel

mad. to coarse sand & gravel
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77 -3* ^ DIVISION OF WATER H|MCO
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

I STATE OFFICE BUILDING
' INDIANAPOLIS, INDIANA 46204
' Telephone 633-5267 Area Code 317

WELL LOCATION

WATER WELL RECORD
(Fill in completely - Refer to instruction sheet)

EU-tert „..._,.Civil Township.
Cleveland

County in which well was drilled————
_ » . . , . . • , ... . ' Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving du-ections to the well locat.on: landmark$. etc. ~ „ - ^landmarks,- etc. Typ. 36V R.

About 1/2 Kt. V. of Nappanee St. on Co. Rd. 41 about 1/2 Ml.W ,of Rdi - B. Well

NAME OF WELL OWNER and/or BUILDING CONTRACTOR
U. S. Geological Survey

Well Owner

Building Contractor.

Address

Address

1319 N. Mwidlan, Indianapolis, Ind,

Name of Well Drilling Contractor: Ortfflan Drilling, Inc.

> ess.
717 S. Kalfalfa Road, Eokomo, Indiana'

..- Cn_.... _ . ~Name of Drilling Equipment Operator:

WELL INFORMATION

Rick 0., Trank G., lovell C., Dan E.'

Date well was
Oct. 7, 1977

Diameter of casing or drive pipe:

Diameter of liner (if used): ———

Total Length:.

Total Length:.

168

2* Length: 5 1°n* _. _. .030 S3 WSlot Size: ____________
bottom of screen 173*

Driven I I Other ______________Type of Well: Drilled _I| Gravel Pack

Use of Well: For Home Q Test For Industry O For Public Supply Q] Stock LJ

Method of Drilling: Cable Tools D Rotary Q| Rev. Rotary Lj Jet Lj Bucket Rig O

Static water level in completed well (Distance from ground to water level) ——————————————————————————feet

Bailer Test: Hours Tested_____ Rate ______ g.p.m. Drawdown______ft.

yngTest: Hours Tested_____Rate ______g.p.m. Drawdown—————ft.

Signature

Date___

(Drawdown is the difference
between static levtl and water
level at end of test)

October 27, 1977



WATER WELL LOG

FORMATIONS (Color, type of materiil, hardness, etc.)

flue to aed. sand 6 gravel

raed, to coarse sand & gravel

fine to med. sand v/gravel

48* - streak of coarse gravel

gray clay

fine to raed.. sand v/gravel

med. gravel v/sand

3 hrs.

HOTEi 2 Jte. 200 PSI (20»)
6 Jts. 160 PSI (20+)

11* 160 PSI
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0,V«,ON OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

_ STATE OFFICE BUILDING
r, INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WELL LOCATION

WATER WELL RECORD
(Fill in completely - Refer to instruction sheet)

Elkh*pt „• -. .r u-.CivJ Township.
Cleveland

County in which well was drilled———
_ . . ,. . , ,|| . Include County Road Names, Numbers, Subdivision Name, lot number, distinctive
Driving directions to the well location: ]mdauaaf ^ Typ. 3» R. 4E SeC. 36

About 1/2 Mi. V. of ffappanee St. on Co. Rd. 10 about 1/8 Ml. S. of Rd. - N. Well

*<* NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner P* S* Geol°gloal Survey

Building Contractor

1319 N. Meridian, Indianapolis, Ind.

Address

Name of Well Drilling Contractor:

/ 'dress ________________

Ortman Drilling, Inc.

717 S. Malfalfa Road, Kokorao, Indiana

,n .... „ . _"Name of Drilling Equipment Operator:
Rick 0., Prank G., Lovell C.. Dan E.

WELL INFORMATION
355Depth of well: ,, , jDate well was completed:

Oct«

""•"•Diameter of casing or drive pipe:

Diameter of liner (if used): ———
2"

Total Length:.

Total Length:.

Diameter of Screen: Length:B
51 long , .018 SS W

Slot Size: ___ ___ _340* to bottom of screen
Driven Q OtherType of Well: Drilled Gravel Pack

Use of Well: For Home Q Test For Industry Q For Public Supply Q Stock EH

Method of Drilling: Cable Tools D Rotary [3 Rev. Rotary 0 Jet LJ Bucket Rig ("")
6.7

Static water level in completed well (Distance from ground to water level) • _______________________ feet

Bailer Test: Hours Tested Rate

pimping Test: Hours Tested Rate

&

g.p.m.

—————— g.p.m.

SignatureO

Dar«

Drawdown • . f^_

Drawdown ff

Ootober 27,

(Drawdown is the difference
between static level and water
level at end of-test)

'f^f^l )&7l*!^ ^ff
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u/ci T tiec cir»c TLIIC
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DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WATER WELL RECORD
WELL LOCATION (pill in completely - Refer to instruction sheet)

County in which well was drilled— .< ̂  f/66—C/————————Cm] Township ^- /^-- ̂ ~ '
_ . . ,. . - , ... . Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: . . '6 landmarks,- etc.

N ' ME OF WELL OWNER and/or BUILDING CONTRACTOR

Building rnnrr^rtnr ^/>

if Well Drilline Contractor:

— '• 'C7-.D, Address

(J.S.G.<

Name of Drilling Equipment Operator:

WELL INFORMATION .

Depth of well:

"R, sDuuue./iu.s ^ X)

:jng nr rlrivp pipe:

f.r (if used):

Tnfal I.enafh:o

Total Lenpth:

s.yn'
Diameter of Screen: __DL______ Length: /_&______ Slot Size: . '&

Type of Well: Drilled Gravel Pack Q Driven Other

Use of Well: For Home O For Industry O For Public Supply C] Stock Q

Method of Drilling: Cable Tools O Rotary [j Rev. Rotary l"l Jet CD Bucket Rig Q
n £~/

Static water level in completed well (Distance from ground to water level) ———— ' * ^ ' ——————————————— feet

Bailer Test: Hours Tested _____ Rate _______ g.p.m. Drawdown ————— ft. (Drawdown is the difference
between static level and water

Punning Test: Hours Tested _____ Rate _______ g.p.m. Drawdown _____ ft. level at end of test)

Signature

Date___

FOR WELL LOG SPACE USE REVERSE SIDE OF THIS SHEET
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3 DIVISION OF WATER
< DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WATER WELL RECORD
TVELL LOCATION (pjjj jn completely - Refer to instruction sheet)

County in which well was drilled—————————————————————Civil Township.
_ . . , . . , „, . Include County Road Names, Numbers, Subdivision Name, lot -number, distinctive
Driving directions to the well location: landmarlcs. etc' Tl*. 3«l R, *E See. 36

About 1/2 Ml. V. of Nappane* St. on Co. Rd. 10 ft about 1/8 Ml* H. of Rd. - Middle Well

OF WELL OWNER and/or BUILDING CONTRACTOR
«/ n * '• s* Geological Survey 1819 H. Meridian, Indianapolis, Ind.Well Owner ______________________ Address ______________* - - - - - - »_____

Building Contractor __________________ Address
/•.., n „ .»• ^ Ortnan Drilling. Inc.Name of Well Drilling Contractor: ____________ °* ____________________

, 717 S. Malfalfa Road, Kokomo. Indiana
. . . .'Iress_______________:______________________________________

. rr^ .„ _, _ Rick 0., Frank G.f Lovell C.f Dan E.
Name or Drilling Equipment Operator: _______________________________________

WELL INFORMATION
Depth of well: 19g Date well was completed: Oct* 5» 1977

r • j • • 5" WC ^ . . 192
eter or casing or drive pipe: ______________________ Total Length:________

Diameter of liner (if used) : _______________________ Total Length :

*<&> « WDiameter of Screen: Length: Slot Size:
195* to bottoa of screen

Type of Well: Drilled [|] Gravel Pack Q Driven Q Other __________

Use of Well: For Home Q Test For Industry Q For Public Supply Q Stock D

Method of Drilling: Cable Tools D Rotary Q Rev. Rotary f"l Jet f~) Bucket Rig (~)

Static water level in completed well (Distance from ground to water level) _________ _____________ feet

Bailer Test: Hours Tested _____ Rate _______ g.p.m. Drawdown _____ ft. (Drawdown is the difference
^^ between static level and water

*• ling Test: Hours Tested_±=L_ Rate __IIl___g.p.m. Drawdown _____ ft. level at end of ten)

Signature __ ____ __

Octobar 27, 1977
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^-376 DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

(\
/

WATER WELL R E C O R D
WELL LOCATION

County in which well was drilled

(Fin in completely - Refer to instruction sheet)
Elkhart

.Civil Township.
Cleveland

_ . . , . . , ii i • Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: , . . .6 landmarks, etc. Tllp. 38H R. 4E Sec. 36
About 1/2 Mi. V. of Nappanee St. on Co. Rd, 10 about 1/8 Mi. N. of Rd. - S. Veil

OF WELL OWNER and/or BUILDING CONTRACTOR
U. S. Geological Survey

Well Owner

Building Contractor.

Address

Address

1819 N. Meridian. Indianapolis. Ind.

XT r«/ tm it ^Name of Well Drilling Contractor: Ortnan Drilling, Inc.

ress
717 S. Kalfalfa Road, Kobomo, Indiana

Name of Drilling Equipment Operator:

WELL INFORMATION

Depth of well: _________

Frank G., Lovell C., Dan E.* '

„ . ,
Date well was completed:

Oct. 5, 1977

meter of casing or drive pipe:

Diameter of liner (if used):

FVC
Total Length:.

Total Length:.

119

CcDiameter of Screen:
.

Length: 5 • long
2 Screens 12* overall

Gravel Pack I I Driven

.018 SS W
•51 to bottom of screen

Other ___________Type of Well: Drilled _

Use of Well: For Home Q Test For Industry Q For Public Supply Q Stock D

Method of Drilling: Cable Tools D Rotary Q Rev. Rotary [U Jet EH Bucket Rig CJ
5 7

Static water level in completed well (Distance from ground to water level) _______________ ! __________ feet

Bailer Test: Hours Tested _____ Rate _______ g.p.m. Drawdown _____ ft.

Test: Hours Tested Air Rate _?I___g.p.m. Drawdown _____ ft.jng

(Drawdown is the difference
between static level and water
level at end of test)

Signature

Date
.October 27, 1977'



WATER WELL LOG

FORMATIONS (Color, type of material, hwdness, etc.)

fin* to med* Bead & gravel

med. to coarse sand & gravel

fin* to med. sand w/some gravel
(finer at bovGom)

gray clay

2 bra. ' . . . - . . ,

SOTli 2 Jta. 200 PSI (20 ')
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DIVISION OF WATER ^ " IC-U

DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
/ STATE OFFICE BUILDING
1 \ INDIANAPOLIS, INDIANA 46204

/.. ^VnftCn Telephone 633-5267 Area Code 317

WATER WELL RECORD
WELL LOCATION (Fin in completely - Refer to instruction sheet)

County in which well was drilled - - ^ . ^ _________ Civil To^m.hip sC-V^ / &
„ . . . , . . , , „, . Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: . . .° landmarks,- etc.

OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner C/ — - 'C? - ~ • _______ Address
' -Building Contractor '->/ • — ̂  • ^~^- — - • ____ Address

f J C S~
Name of Well Drilling Contractor: '^' ^ •

J
Name of Drilling Equipment Operator:

WELL INFORMATION
1.0 ' /•

DT ;ter of casing or drive pipe:i^n^ - -° l l

Diameter of liner (if used):

• " T7'Diamerer nf Srreen: Of

Type of Well: Drilled fl

——-; ' '•'

Lenafh: / O 'u

Gravel Pack l~l

Total Length:

Total Length:

Driven f~l

9. 30'

Slot Sire: /X
/

Other

Use of Well: For Home C3 For Industry d For Public Supply £] Stock LJ

Method of Drilling: Cable Tools D Rotary d Rev. Rotary D Jet U Bucket Rig Q

Static water level in completed well (Distance from ground to water level) _____/S. 7g _______________feet

Bailer Test: Hours Tested_____Rate _______ g.p.m. Drawdown_____ ft. (Drawdown is the difference
between static level and water

PurrmingTest: Hours Tested_____Rate _______g.p.m. Drawdown_____ft. level at end of test)

Signature

Date___

FOR WELL LOG SPACE USt REVERSE SIDE OF THIS SHEET



ID \ ^l/ \
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, D.V.S.ON OF WATER
v DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
-L „< • INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WATER WELL RECORD
ELL LOCATION (fill in completely - Refer to instruction sheet)

, , „ , ., . EUdhart . , ' .. Clevelandmnty in which well was drilled—————————————————————Civil Township.
. . . . . , ... . Include County Road Names, Numbers, Subdivision Name, lot number, distinctivewing directions to the well location: ... m M<._ _ ,_ _ -rB landmarks, etc. Tvp. 38H R. 4E Sec. 36
About 1/2 Ml. N. of Co. Rd. 10 on Nappanee St. on W. sd. of rd.

VME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner P* S* CeolQgica.l Survey Address lg]-9 N. Meridian, Indianapolis, Ind.

Building Contractor ——————————————————— Address ______________________________
„, „ „. ^ Ortaan Drilling, Inc.
Well Drilling Contractor: ________________________________

717 S. Halfalfa Road, Kokono, Indiana

,„..,. „ . „ Rick 0.. LoveU C., Frank G.,Cn .... „ . _ Rick 0., Lovell C., Frank G., Dan E.
me ot Drilling Equipment Operator: _______________________________________

ELL INFORMATION
185 Oct. 3, 1977

______ Date well was completed: _________________________
5* PTC „ 171

imeter of casing or drive pipe: _____________________ Total Length: —————————

imeter of liner (if used): _______________________ Total Length: ——————————————

r 2" i 51 „• o- »018 S£imeter ot Screen: ___________ Length: _____ Slot Size:
174.' to bottom of screen

pe of Well: Drilled Q Gravel Pack Q] Driven Q Other ___________

.of Well: For Home n Test For Industry Q For Public Supply Q Stock D

thod of Drilling: Cable Tools EH Rotary H Rev. Rotary C3 Jet O Bucket Rig \~]

tic water level in completed well (Distance from ground to water level) __________________________feet

Hours Tested_____Rate _______ g.p.m. Drawdown_____ft. (Drawdown is the difference
between static level and water

Hours Tested-*^——Rate 7g
 gpm Drawdown_____ft. level at end of test)

Signature ___ ____ ________
October 27, 1977 ' /

Date _______________________________•——



WATER WELL LOG

FORMATIONS (Color, type of material, hardnen, etc.)

fine brown sand A gravel

fine to and. gravel

gritty sandy gray clay

ned. sand & gravel v/sand

>lue shale

[used colyphos on this veil)
• - -••
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OTE» 2 jts. 200 PSI (204)

6 jts. 160 PSI (20+)

11 » 160 PSI
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77-376n * '*
HIMCU

DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WELL LOCATION

WATER WELL R E C O R D
(Fill in completely • Refer to instruction sheet)

EUcbart
.Civil Township. ClevelandCounty in which well was drilled——

_. . .. . , u, . Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: . , . __ • ,* landmarks, etc. f^p. 38^ R. _>E Sec. 36
About 1/2 Mi. N. of Co. Rd. 10 on Rappan.* St. on V. ad. of road - S. Wall

OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner P* S* Purvey Address 1819 N. Meridian, Indianapolis, Ind.

Building Contractor Address

Name of Well Drilling Contractor:

f ' ]ss

Ortman Drilling, Inc.

717 S. Malfalfa Road, Kbkoinp, Indiana

VT Cn -ii c • »r»Name of Drilling Equipment Operator:

WELL INFORMATION
_. , , „ 90Depth or well: _________

Rick 0,, Frank G.. Lovell C.. Dan E.

Date well was completed: Oct. 3f 1977

dMheter of casing or drive pipe:
-,_

Diameter of liner (if used):

Total Length:.

Total Length:.

70!.

Diameter of Screem Length: ~- -, -.__ __ _ -- tinn .Slot Size:0 z- jLL'io1* overall «oi__ __ _n 88' to bottom of screen
Other ____________Type of Well: Drilled E Gravel Pack [~] Driven [I]

Use of Well: For Home Q Teat For Industry O For Public Supply Q Stock D

Met hod of Drilling: Cable Tools L Rotary Q Rev. Rotary f~l Jet fl Bucket Rig [~]

Static water level in completed well (Distance from ground to water level) _____________Z____________feet

Bailer Test: Hours Tested Rate

-ring Test: Hours Tested
.

Alr Rate 90
g.p.m.

——— g.p.m.

Signatureo

Date

Drawdown

DrawHown

^ *T" T^
L-^-^-^^7 -̂ £- -* f — •— •

October

ft.
ff

27,

(Drawdown is the
between static level
level at end of test)

1977
/

difference
and water

_> r ,
/-y

wci i ion <iPArF REVERSE SIDE OF THIS SHEET
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DIVISION
DEPARTMENT OF NATURAL -RESOURCES,' STATE OF INDIANA

STATE OFFICE BUILDING s t - .,., ,
INDIANAPOLIS, INDIANA 46204 "

Telephone 633-5267 Area Code 317

£ WATER WELL RECORD
T'TVELLiLOCATION (Fill in completely"-^Referjto instruction sheet)

> Courityiin which well was A^»A £ I f^rlClK^ - * —— -~ nv{|
' „. . : L -. '.•-'•'• , '„ , ... Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: . . . . ' . , , . . _ , . _ ... ... . . _ ' _ „ _ . . ' . . , ,° -. . . .landmarks,- etc.

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

//. S , & 3 t ______ '_Well Owner

Building Contractor

Address

• *~^ ^ • ^ ' Address

; Name of Well Drilling Contractor:

i Address _______________

< O • (^ . 3 .

j
Name of Drilling Equipment Operator: T^ • •«—

WELL INFORMATION
Depth of well: -2. % 9^

- - -

if

Diameter of casing or drive pipe:

Diameter of liner (if used): __

. Diameter of Screen: / ^

^TypeofWell: Drilled
•4, -:\ rt . 5 •* ::;
/Use of Well: ! For Home

Method of Drilling:

D«e wen^O f̂tiî C. y Aff ^?<S\\

_______ Total Length: __

_______ Total Length:__

)

Length:

Gravel Pack

Slot Size: _

Driven I I Other

D m ••• *• I I

. '"• For Public Supply |_| Stock I—J

Cable Tools LJ Rotary LJ Rev. Rotary I I Jet I I Bucket Rig l~~l •

' '• ' • y <*" /51/Static water level in completed well (Distance from ground to water level) _____'^ ' ^/ ___._______feet

Bailer Test:. Hours Tested_____Rate ' g p.m. .Drawdown_____ft.
-. • i • -j

Pumping Test: Hours Tested—————Rate ' gpm * Drawdown_____ft.

(Drawdown is the .difference
between static level and water
level at end of test) . '
.... *,...̂ -.... Y. • - ; -™« ." .-. •'- ••• .-, -".-•ft—-.,.-,-,,.wfci—.,U.'.

. yfg, S . ; |, i j ': j / : • - ' ; . . - •? • • .:|;:;.. re.j.-/

if* 54%%»';>J444;::Sflf :j|;;':4ilt̂ :|13:iiS
Kv^ir*H'l->"i>r—l*1^--—



Casing / screen removed? Yes No

Placemen? tnfi
Sealant.air--"v^* Date Sealed
sealing per • wi-msd by

! A
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^
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77 - 376 DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

K . STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

"WELL LOCATION
WATER WELL RECORD

(Fill in completely • Refer rr ir.itnction sheet)

County in which well was
Driving directions to the wei Include County Road. Names, Numbers. Subdivision Name,.lot number, distinc

UndmirVt,- etc. Tvp. 3SW E« ZE
About 800* V. of Wanpanee St. on K. side of Co. Ed. 10 - South Hole

NAME OF WELL OWNER and/or BUILDING CONTRACTOR
„, ii « &• s» feolofical Survey ...Well Owner —————————!————————-——— Addr

Building Contractor ————————

«« 1619 K> , Indianapolis, Ind.

Name of Well Drilling Contractor:

Address ———————————————

Ortnan Drilling, Inc.

717 S. Kalfalfa Road, Kokono, Indiana

Name of Drilling Equipment Operator:

WELL INFORMATION

Rick C., Frnnk C., Lovell C., Dan E.

Date well was completed: °Ct- 1°» 1977

Diameter of casing or drive pipe:

Diameter of liner (if used): ———

none Total Length:.

Total Length:.

none Length: Slot Size:

Type of Well: Drilled 00 "Gravel Pack Q Driven Q

Use of Well: For Home D Test For Industry Q For Public Supply D Stock D

Method of Drilling: Cable Tools LJ Rotary Q Rev. Rotary {_J Jet LJ Bucket Rig Q

Static water level in completed well (Distance from ground to water level) _______BOne—————————————fee

Bailer Test: Hours Tested————— Rate ______ j.p.m. Drawdown_____ ft.

Pumping Test: Hours Tested_____ Rate ___ g.p m. Drawdown_____ ft.

(Dnwdown is the different
between tutie k«ei tnd watt
tr«l a *«i o( uu)

Signature

Date___

X, i t ̂ ^

October 27, 1977

FOR WELL LOG SPACE USE RFVFRSF S f f J F OF THIS "CHFFT



r ^, WATER WELL L
w

FORMATIONS (Color, type s( material, kwdnea, etc.)

Pf p brovn dirty sand
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•
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i . * — '
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k

-. " fra:r fine to med. eand fr gravel

•
j ; fritt? gray clay

fine to Bed. eand ft fravel

p| 1 fray clay
sand £• gravel

•V •-- pray clay

^ f" fray fine to aed. send t- pravcl

™ gray clay

gsj { fine to ned. sand t- grevcl v/streaks of clay

crani*« "boulder

|
t--: " fray clay

r soft tlue-fray clay« |w
*:; tlue shale

• 1 Ate

« { Uo k)EU^* S6T"L

.1r --- •- •• • • . . . . ,_. , . . , . , . , . .

1̂*

oc
1

From

0

6

30

82

Si

88

89

165

167

176

105

197

199

202

•210

221

233

?53

255
260

303

T«

6
30
S2

84

88

89

165
167

176

195

197

199
202

210

221

233

253

255
4Z.A2tO

303

315

£B
f
i
f

J

-

X

S
V)
a,zr

* ic ~
? 5Sr I
1 I
§""

r
z
5-w

Pe

I
f
fi

*

-

|

n
m
0•is
9L , , , if i

\ i
! 1
r Ji »
t

;«x
_^

,̂

ffi
A
ft.

^

lA

.'̂
fi»
X-
""*

:>
X

n
Z :
^ I
£ 'r f

3 C
i £*• a

\ \r ir a

^

D ^

H

f•w

^>
"i

i^

o'•._(*. i•«
n

ie
i

i
•)
> "
i i
L. 1
? ]

1

^

^ /

KJiT*

I•y

0

Z•»

t_ i

NwQ
£ *
>

•~

^

i
4j

k^'l
U l f !8 '

l i
/ i!
e4«^S 'x"li* \

tt)

.,,,



'7 " 376 DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING £-. —/
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317 JL Jj ^ O

WATER WELL R E C O R D
/ELL LOCATION / (p;u m completely - Refer to instruction sheet)

Elkhart r-:..:i-r_..._.u.-_ Clevelandlounty in which well was 'drilled ——————————————————————— Civil Township
. . . . . , •;/ ,, , . Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveJnvmg directions to the well location: , , . _ _rt.T _ . _ _ _,B ,: landmarks,- etc. Tvp. 3#N R« 4E fee. 36
About 800 • W*,pf Nappanee St. on K. sd. of Co. M. 10 - North Well

^OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner U' S* Geol°gical Survey Address 1819 N. Meridian, Indianapolis,' Ind.

Building Contractor ___________________ Address _________________________________

lame of Well Dr i l l ing Contractor: _______Ortman Drilling, Inc.______________________________

. -x 717 F. Kalfalfa En ad, Kokomo, Indiana
id, )————————————————————————————————————————————————————————————————

' „ . ^ Rick 0., Dan E., Frank G., Lovell C.
Jame of Dri l l ing Equipment Operator: ________________________________________________________

VELL INFORMATION
^ u f .. 82 „ , , Oct. 11, 1977)epth 01 well: __________ Date well was completed: ____________'_________________

c • j • T \* u '71or casing or drive pipe: ________________________ lotal Length:___________

)iameter of liner (if used):-.__________________________ Total Length:___________________________

v re 2" T . 5f long c, c. .018 SS W)iameter or Screen: _^__________ Length: — -~ to Slot Size: __________________
* Screens SO ft. to bottoa of screen

' ypeofWel l : Drilled \±] Gravel Pack (_J - Driven (_j Other ______________

J s e o f W e l l : For Home Q Tes-fc For Industry [~] For Public Supply f~| Stock [J

/Jethod of Drilling: Cable Tools I I Rotary B Rev. Rotary IJ Jet I I Bucket Rig [~]

i ta t ic water level in completed well (Distance from ground to water level) ____________________________feet

iailerTest: Hours Tested_____Rate _______ g.p.m. Drawdown______ft. (Drawdown is the difference
between static level and water

•uip -HgTest: Hours Tested___M?_ Rate _§?_____g.p.m. Drawdown_____ ft. level at end of test)

-J
f-^~ ?— ^-r- */^Signature _____^7*^<6m4f-,—" .^j^e^c/^^^

Date __________October 26, 1977



WATER WELL LOG

FORMATIONS (Color, type of material, hardness, etc.)

brovn dirty sand

gray fine to r.ed. sand w/sone gravel

gray ced. sand & f ravel

fine to ned. sand & gravel (sandy)

soft pray clay

2 hrs.

NOPE: 3 jts. 160 PSI (20+)

11' 160 Pfl
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DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WATER WELL RECORD
SVELL LOCATION 11 in completely - Refer to instruction sheet)

County in which well was drilled Civil Township
_ . . .. . - , ,i i . Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: , , ,° landmarks • etrlandmarks,- etc.

E OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner ( / t -* • ^ • ̂  '_______ Address

Building Contractor **-/ ' —^ ^- - ~L______ Address

Name of Well Drilling Contractor:

A/

C7.

Name of Drilling Equipment Operator:

WELL INFORMATION

Depth of well:

73.

r of casing or drive pipe:

Diameter of liner (if used):
-f /;

Diameter of Screen:__SS

Date well was completed:
o

Total Length:.

Total Length:.

} / '
/ /

Length:

Type of Well: Drilled [§ Gravel Pack

Use of Well: For Home I I For Industry I I For Public Supply [_| Stock I_I

Method of Drilling: Cable Tools Lj Rotary LJ Rev. Rotary LJ Jet LJ Bucket Rig f~]

Static water level in completed well (Distance from ground to water level) ____//•..''________________feet

Bailer Test: Hours Tested_____Rate _______ g.p.m. Drawdown_____ft.

___Rate _______e.D.m. Drawdown—————ft.

Driven Other

For Public Supply

Pumping Test: Hours Tested. -g.p.m.

(Drawdown is the difference
between static level and water
level at end of test)

Date

FOR WELL LOG SPACE USE REVERSE SIDE OF THIS SHEET
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.- DIVISION OF WATER ^^^
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WELL LOCATION

WATER WELL RECORD
(Fill in completely - Refer to instruction sheet)

Elkfaart „• •• ^ •.•.Civil Township.
Cleveland

County in which well was drilled———
. . . . . , ... . Include County Road Names, Numbers, Subdivision Name, lot number, distinctive

Dnvmg directions to the well location: landmarks. etc Typ. 3*H R. 41 Sec. 36

About 800* W. of Happanee St. on H. ad. of Co. Rd. 10 - middle hole - South Veil

OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner g* s ' Gqol°81*al Survey Address N. Meridian, Indianapolis, Ind.

Building Contractor. Address

Name of Well Drilling Contractor:

jress ————————————————

Ortman Drilling, Inc.

717 S. Malfalfa Road, Kokomo, Indiana

of Drilling Equipment Operator: Frank G., Lovell C,

WELL INFORMATION
175Depth of well: _________

l!Sifiieter of casing or drive pipe:

Diameter of liner (if used):
2"

Diameter of Screen: ____

Date well was completed: _

________ Total Length:.

_ Total Length:.

Oct. 11, 1977

171

Length:
5* long

Type of Well: Drilled (jj

Use of Well: For Home

Gravel Pack

T«et For Industry O

.030 S3 W
Slot Size: .________________

174f to bottom of screen
Driven l~) Other _______,____

For Public Supply Stock CD

Method of Drilling: Cable Tools LJ Rotary S Rev. Rotary LJ Jet LJ Bucket Rig f~]

Static water level in completed well (Distance from ground to water level)

Bailer Test: Hours Tested—————Rate

12
feet

Pur'ning Test: Hours Tested. Air Rate

D

30
g.p.m.

—— g.p.m.

Signature

Date

Drawdown

Drawdown

Get.

ft

ft

27, 1977

(Drawdown is the
between static level
level at end of test)

/

difference
and water
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DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
. INDIANAPOLIS, INDIANA 46204
. Telephone 633-5267 Area Code 317

6*.l*d V lU
. . . . . .

M :-r- . _.

WATER WELL RECORD
WELL LOCATION (FiU in completely "

£ / M

to instruction sheet j

Civil C/£O M?County in which well was drilled-
„. . ,. . , ... . Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: . , .0 landmarks,- etc.

by kfl
J//?/<?/
NAME OF WELL OWNER and/or BUILDING CONTRACTOR

U X"
....._...„. ______• ^'

Building Contractor
/ { s" iO >—(J, t>t to* ^r

T ) of Well Drilling Contractor:

Address ________________

U. 5. G.

Name of Drilling Equipment Operator:

WELL INFORMATION
f*ta^ch of well: 3/s •O'O

Diameter of casing or drive pipe:

Diameter of liner (if used):

Date well was completed: ^' •/

-r of Screen: &

Total Length:

Total Length:

It'O; ^*- \s ,

Length : / U T'. Slot Size: -~> -

Driven OtherType of Well: Drilled [_] Gravel Pack [J

Use of Well: For Home | I For Industry |_| For Public Supply I I Stock I—I

Method of Drilling: Cable Tools I I Rotary (_J Rev. Rotary LI Jet M Bucket Rig I I

Static water level in completed well (Distance from ground to water level) ___________

Hours Tested_____Rate ______ g.p.m. Drawdown_____ft.

___Rate _______g.p.m. Drawdown—————ft.

B ' X Test:
j

Pumping Test: Hours Tested

(Drawdown is the difference
between static level and water
level at end of test)

Signature

. Date ___



Subdivision Name

Field Located By

Courthouse Location By

. Location accepted w/o verification
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77- 376 DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WELL LOCATION

WATER WELL RECORD
(Fill in completely - Refer to instruction sheet)

Elkhart „. .1 _ i..Civil Township. OaoloCounty in which well was drilled————
_ _ . . , . . , „, . Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: . . .

& landmarks, etc. j^ 3gN R. $£ Sec. 30

On U. sd. of Tr. Rtr. 19 where Rd. etarta to curve to S, W. Well

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner S* Survey

Building Contractor

Address

Address

N. Jferidian, Indianapolis, Ind«

Drilling Contractor: Ortman Drilling, Inc.

Address 717 S. Malfalfa Road, Kbkomo, Indiana.

Name of Drilling Equipment Operator:

WELL INFORMATION
156

Rick 0., Frank G., Lovell C., Dan S.

epth of well: Date well was completed:
Oct. 12, 1977

Diameter of casing or drive pipe:

Diameter of liner (if used): ___

Diameter of Screen: ________

5" Total Length:.

Total Length:.

150

Length:

Driven

.030 ss vw
J55' to bottom of screen

Other _________Type of Well: Drilled Gravel Pack

Use of Well: For Home Q Test For Industry D For Public Supply Q Stock D

Method of Drilling: Cable Tools 171 Rotary Q Rev. Rotary (j Jet LJ Bucket Rig ij
14..8

Static water level in completed well (Distance from ground to water level) ————————————————————————— feet

YTest: Hours Tested _____ Rate _______ g.p.m. Drawdown _____ .ft.

Pumping Test: Hours Tested_A±£__ Rate ^ _____ g.p.m. Drawdown _____ ft.

(Drawdown is the difference
between static level and water
level at end of test)

Signature

Date___

fSst

October 26, 1977
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DIVISION OF WATER H/rlCO L&*&\\ 11
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA r*

STATE OFFICE BUILDING T
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WATER WELL RECORD
VELL LOCATION (pill in completely "" Refer to instruction sheet)

bounty in which well was drilled £^ //^/MfC_________Civil Township—^SO L O___________
_ . . ,. . , ii i . Include County Road Names, Numbers, Subdivision Name, lot number, distinctive>ivme directions to the well location: . . . '° landmarks,- etc.

MAME OF WELL OWNER and/or BUILDING CONTRACTOR
/ J <C £L C

Well Owner ^' ^>- L-~ *—-• •__________ Address
/ } <^~ /? <~

Building Contractor ^' *—*' (^/» ^ •______ Address

Va jfWplI Drilling Tontractor: L/i ^>-LZ?..^_______

Address _____________________________________
P / IName of Drilling Equipment Operator: ^- U^"^'*"^"' «^ > c/^-

WELL INFORMATION
W ^-?^; ̂ f^- uJ ?/~>7Depth of well: / "/V£T*-___/.»? Date well was completed: ____/'/, '

Diameter of casing or drive pipe: Q<________________ Total Length:

Diameter of liner (if used): ________________________ Total Length:.

: /O 'Diameter of Screen: f ______ Length: ' _____ Slot Size:

Type of Well: Drilled Gravel Pack Driven Other

Use of Well: For Home Q For Industry <^^f\3^. fcr Pu^t^Jpi^TC] Ji^^tock D

Method of Drilling: Cable Tools D Rotary Q Rev/^oA^r^3 «5* B ^S

// /£?Static water level in completed well (Distance from ground to water level) ____ / r / ' O ______________ feet

Ba "fest: Hours Tested _____ Rate _______ g.p.rn. Drawdown ————— ft. (Drawdown is the difference
' between static level and water

Pumping Test: Hours Tested _____ Rate _______ g.p.m. Drawdown _____ ft. level at end of test)

Signature

Date___
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er
ia

l,

£
•8

FO

3

o

IN/r-

hi

00
o v

ti

tt

I

0
f



H1MCODIVISION OF WATER ' ' ' w

DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
STATE OFFICE BUILDING

INDIANAPOLIS, INDIANA 46204
Telephone 633-5267 Area Code 317

WATER WELL RECORD
WELL LOCATION (FJU -m completely - Refer to instruction sheet)

County in which well was drilled *~~'. ' l^r(^————_——;——Civil Township.
_ . . . . . , „, . Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: _ /landmarks,- etc.

""""NAME OF WELL OWNER and/or BUILDING CONTRACTOR
Well Owner \J, O- C7 • S, • ______ Address

Building Contractor (_y * O ' (^ • *•— ' Address

Name of Well Drilling Contractor: ( _ / * . £ > ' (3 * . •—>'______

_ 9
Name of Drilling Equipment Operator: •"' '

WELL INFORMATION
~jL~ / 4"" C/

Depth of well: £* f • • <~_____ Date well was completed: //
%f. "> ''' "^uiameter of casing or drive pipe: ^______________ Total Length: ____s<

Diameter of liner (if used): _______________________ Total Length: ______
// /.• / / /

/ />' 12 /*\Diameter of Screen": ' ^____ Length: -- ^J^J_____ Slot Size:

Type of Well: Drilled 0 Gravel Pack {~j Driven O Other

Use of Well: For Home O For Industry F~1 For Public Supply Q Stock L_l

Method of Drilling: Cable Tools L_l Rotary LI Rev. Rotary (J Jet M Bucket Rig ( 1
9 / 9 y

Static water level in completed well (Distance from ground to water level) ______/' C? _______________feet

Bailer Test: Hours Tested—____Rate ______ g.p.tn. Drawdown_____ ft. (Drawdown is the difference
between static level and water

jpingTest: Hours Tested_____ Rate _______g.p.m. Drawdown_____ ft. level at end of test)

Warnmm
Signature

Date



FORA IprRAnVElP^ONLY
(Wen driOer does not L lit)

Ft W of EL.

$q £*' / /2«/«?>
Subdivision Name

Field Located By 6 .̂S. <5j>. Date

Courthouse Location By _________ Date

Location accepted w/o veriflcation by ______

Ft N of SL.

Ground Elevation

Depth to bedrock

ion_AJ_S.

Ft E of WL.

Ft S of NL.

Bedrock elevation.

Aquifer elevation . Lot Number.



376 Hm<:o
DIVISION OF WATER

DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
STATE OFFICE BUILDING

INDIANAPOLIS, INDIANA 46204
Telephone 633-5267 Area Code 317

WATER WELL RECORD
TVELL LOCATION

County in which well was drilled.

(Fill in completely - Refer to instruction sheet)
EUchart

.Civil Township.
Osolo

_. . ,. . , ... . Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: . . , __* landmarks, etc. Tvp. jgg R§ gg Sec. 303!

On N. sd» of Tr. Rt. 19 where Rd. starts to curve to S. E. Well

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

«/ ii ̂  tf. S. Geological Survey ,,Well Owner _______________________ Address

________________ Address

1319 N. Meridian, Indianapolis, Ind.

Building Contractor ___

N?-' "-\ofWelI Drilling Contractor:

Address ________________

Ortman Drilling, Inc.

717 S. Malfalfa Road, Bbkono, Indiana

Name of Drilling Equipment Operator:

WELL INFORMATION
225

D h of well:

Rick 0., Frank G., Louell C«, Dan S.

Diameter of casing or drive pipe:

Diameter of liner (if used): 1__
2*Diameter of Screen: ________

5" PVC
Date well was completed: _

_______ Total Length:.

__________________ Total Length:.

, 5 ' longLen8th: ——2 Screena 12* overall

Oct. U, 1977

186

.018 SS WW

Gravel Pack [_]

Test For Industry

Driven l~1

For Public Supply

to bottom of screen
Other __________Type of Well: Drilled [jj

Use of Well: For Home Q Test For Industry d For Public Suppiv (^] Stock

Method of Drilling: Cable Tools I I Rotary G3 Rev. Rotary M Jet LJ Bucket Rig I I

Static water level in completed well (Distance from ground to water level) ———————————Z^Z————————————feet

Bailer Test: Hours Tested_____Rate _______ g.p.m. Drawdown_____ft.

.Rate _______g.p.m. Drawdown_____ft.

Signature

Date___

PL /igTest: Hours Tested.
Air

(Drawdown is the difference
between static level and water
level at end of test)

October 26, 1977
x
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W-376 Dms-ON OF WATER , ll
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA - *

STATE OFFICE BUILDING (\> /\
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WATER WELL RECORD
"WELL LOCATION ^pyj jn completely - Refer to instruction sheet)

County in which well was drilled ————— JUXDarB ——————————— QVJJ Townsnjp •**»
~ . . ,. . , „, . Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: . , .5 landmarks,- etc. -ftp. 3S8 B. 5E Sec. 31
K. of Bristol St. on Edvardaborg Ave. 1 Blk,, th. V. about 150* on N. aide S. Veil______

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner P. S. Geological Survey Address 1819 H» Meridian, Indianapolis, Ind.

Building Contractor ___________________ Address _______________________________

CM, ii rt -ii r Ortman Drilling, Inc.of Well Drilling Contractor: _____________ ~'____
717 S. Malfalfa Road, Kokono, Indiana

N, c„ .,,. c . ^ Rick 0.. Frank C.. Lovell C., Dan E.Name of Drilling Equipment Operator: ___________1?_______!________:————————————

WELL INFORMATION

of well: "^_____ Date well was completed: —————_!——?_____

Diameter of casing or drive pipe: _____-______________ Total Length: ———————————

Diameter of liner nf used): ___________ __ __________ Total Length:

Diameter of Screen: 2" Length: 5 ' Slot Size: *018 SS

50* to bottom of screen
Type of Well: Drilled Gravel Pack Q] Driven Other ___________

Use of Well: For Home [H Test For Industry I I For Public Supply Q Stock LJ

Method of Drilling: Cable Tools LJ Rotary I* Rev. Rotary M Jet LJ Bucket Rig f~|

10 9Static water level in completed well (Distance from ground to water level) ————————————*——————————————feet

Bailer Test: Hours Tested______Rate _______ g.p.m. Drawdown——————ft. (Drawdown is the difference
'"\ between static level and water

. JpmgTest: Hours Tested___irL Rate ______g.p.m. Drawdown_____ft. level at end of test)

Signature __
October 26. 197TDate _______________1__————
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DIVISION OF WATER nlrlCO
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

~
(jT ji
^

WATER WELL RECORD
(Fill in completely - Refer to instruction sheet)

r / f\ fl0r ~fc __Cml Township.

WELL LOCATION

County in which well was
^ . . . . . , H i . Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: . , ,landmarks,- etc.

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner ———\-/f "-̂ '—^?' ^-^' .—————— Address

Building Contractor ^- * x-^» ^--^' ̂  • Address

Narp* of Well Drilling Contractor:

Ac. ^ei- .________________

• - r

Name jf Drilling Equipment Operator: zly^ ^ / d ̂

WELL INFORMATION
. /6.Df Date well was completed:

Diameter of casing or drive pipe:

Diameter of liner (if used):

Diameter of Screen: _

Total Length :_j2l

Total Length:___

Type of Well: Drilled

Use of Well: For Home

Length:

Gravel Pack

For Industry

<slnr r* 70

Driven Other

For Public Supply [j Stock

Method of Drilling: Cable Tools D Rotary 0 Rev. Rotary f~| Jet Q Bucket Rig

Static water level in completed well (Distance from eet

Bailer Test: Hours Tested

Pu )gTest: Hours Tested

Rate

Rate

g-p.rW; -&PMkrbr&A~^-- "~ ft\ '
'•

g p.m Drawdown ft.

Signflfiirp

Harp

^ ,
> * «S <V !. -
-> (Dr&dJWn* is , the

between static level
level at end of test)

difference
and water
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HlMGo
DIVISION OF WATER ^^*^

DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
STATE OFFICE BUILDING

^ INDIANAPOLIS, INDIANA 46204
Telephone 633-5267 Area Code 317-

t

WELL LOCATION

WATER WELL RECORD
(Fill in completely - Refer to instruction sheet)

•Ucnar* .Civil Township. OsoloCounty in which well was drilled_____
_ . . ,. . , „, . Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDr.v.ngd.ect.onstothewelllocat.on: ^^ ^ ^ ^ ^ ^ ^ ^

N. of Bristol St. on Edvardsburg Ave. 1 Block, th. V. about 150' on R. ad. H. ffell

OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner P" S' Survey

Building Contractor

Address

Address

1819 N. Meridian, Indianapolis, Ind,

Name of Well Drilling Contractor: Ortman Drilling, Inc.

717 S. Malfalfa Road, Ebkooo, Indiana

of Drilling Equipment Operator:

WELL INFORMATION
224.

Depth of well:

Rick 0., Frank G., Lowell C«, Dan £.

of casing or drive pipe:

Diameter of liner (if used):

5" PVC
Date well was completed: _

________ Total Length:.

_______ Total Length:.

Oct. 17, 1977

160

Diameter of Screen: Length:

Gravel Pack

51 long
2 Semens 12* overall Slot Size: .018 SS VW

Type of Well: Drilled [jj

Use of Well: For Home O Teat For Industry

Driven (~~l

For Public Supply

169' to bottom of sere
Other _____________

| Stock D

Method of Drilling: Cable Tools Q Rotary (j Rev. Rotary LJ Jet li Bucket Rig f"|
a 4

Static water level in completed well (Distance from ground to water level) _________————————————————feet

Bailer Test: Hours Tested.

p"rnping Test: Hours Tested. Air
.Rate

.Rate 75
g.p.m. Drawdown,

.g.p.m. Drawdown.

.ft. (Drawdown is the difference
between static level and water

f j level at end of test)

Signature

Date___
October 26* 1977 „

-'a*!

n tf /f?f f I" A /^r^ r if*r* nr^^rr^rtr^r^ <* t f~*f
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v-liMrn
DIVISION OF WATER n l '^^

DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
STATE OFFICE BUILDING

INDIANAPOLIS, INDIANA 46204
Telephone 633-5267 Area Code 317

WATER WELL R E C O R D
WELL LOCATION

County in which well was drilled.

(Fill in completely - Refer to instruction sheet)
Elkhart

.Civil Township.
Cleveland

_ . . . . . . , „, . Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: . . . ^_* landmarks, etc. f^. 38N R. ^ Sec. 36
1 Block N. of Mishawaka St. on Nappanee St., th. V. 1/2 Block on S. sd. V* Veil

OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner H. S. Geological Survey

Building Contractor

Address

Address

1819 N. Meridian, Indianapolis, Ind.

Name of Well Drilling Contractor:
Ortraan Drilling, Inc.

717 S. Malfalfa Road, Kbkomo, Indiana

of Drilling Equipment Operator:

WELL INFORMATION
195

Depth of well:

Frank C., Lovell C.

Date well was completed:
Oct. 13, 1977

of casing or drive pipe:

Diameter of liner (if used): ___

Diameter of Screen: _______

5" PVC
Total Length:.

Total Length:.

163

Type of Well: Drilled

Use of Well: For Home

Len th- 5* Slot^ize- T?3? S£ ^& ' 2 Screens — 12' overail 1V2* to bottom of scree
Gravel Pack | | Driven I I Other _____________

Test Fof industry Q For Public Supply Q Stock D

Method of Drilling: Cable Tools Q Rotary (3 Rev. Rotary O Jet Q Bucket Rig O
9

Static water level in completed well (Distance from ground to water level) ——————————————————————————feet

Bailer Test: Hours Tested__^__Rate ———————g.p.m. Drawdown_____ft.

_g.p.m. Drawdown—————ft.
, Air 100

Pr -pingTest: Hours Tested—————Rate __

(Drawdown is the difference
between static level and water
level at end of test)

Signature

Date___
October 26, 1977

iiir?? t r
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DIVISION OF WATER ^ ' ' '^^ ^^tl ' J
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WATER WELL RECORD
VELL LOCATION (Fi|| incompletely - Refer to instruction sheet)

bounty in which well was drilled—
,.. . ,. .• - . a. it I • Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveJrjvme directions to the well location: . . .6 landmarks, etc.

OF WELL OWNER and/or BUILDING CONTRACTOR

(J.s. ^.-.Owner

ing Contractor i_^ • —^- - '"~ '̂ «-> •____ Address

U-SSame of Well Drilling Contractor:

^\.
NJame of Drilling Equipment Operator: • sL/ • J U>> €, i / 'J

WELL INFORMATION

Depth of well: '~^' ^> J Date well was completed:
y /

7 /->/

D ^ n e r of casing or drive pipe: ^^________________ Total Length:.

Diameter of liner (if used): ________________________ Total Length:.

3-

Diameter of Screen: _C2i_______ Length: / ^-^______ Slot Size:

Type of Well: Drilled Gravel Pack Q Driven Other

Use of Well: For Home Q For Industry Q For Public Supply Q Stock LJ

Method of Drilling: Cable Tools CH Rotary l""l Rev. Rotary [~l Jet O Bucket Rig d

Static water level in completed well (Distance from ground to water level) ___________________ _______feet

Bailer Test: Hours Tested _____ Rate _______ g.p.m. Drawdown _____ ft. (Drawdown is the difference
between static level and water

Pumping Test: Hours Tested _____ Rate _______ g.p.m. Drawdown _____ ft. levelat end of test)

"'"

Signature

Date___

FOR WELL LOG SPACE USE REVERSE SIDE OF THIS SHEET
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HlMCQDIVISION OF WATER 'in *J /̂
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WATER WELL RECORD
WELL LOCATION (fill in completely - Refer to instruction sheet)

County in which well was drilled Civil Township .
Cleveland

_ . . ,. . , „ , . Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDrmng directions to the well location: Jandmarks . etcJandmarks . etc

1 Block N. of Mlshavaka St. on Nappanee St., th. W. 1/2 Block on S. aid* E. Well

A.ME OF WELL OWNER and/or BUILDING CONTRACTOR

WHO P» 5. Geological Survey Address N. Meridian, Indianapolis, Ind«

Building Contractor Address

f , „ ^ ,,. „Name of Well Drilling Contractor:
Ortman Drilling, Inc.'
717 S. Malfalfa Road, Kokomo, Indiana

Name of Drilling Equipment Operator:

WELL INFORMATION

Rick P., Frank G., Ct> Dan E.

. imeter of casing or drive pipe:%* & i i

Djarneter of liner (if used):

2*
Diameter of Srreen: 1

Total Length:

Total I.enpth:

'.enath:

32

, o- -018
Slot Size:

SB m
35 * to totton of acrven
Other _____________Type of Well: Drilled Gravel Pack Q Driven

Use of Well: For Home O Teat For Industry (~"| For Public Supply I I Stock LJ

Method of Drilling: Cable Tools f~l Rotary ffl Rev. Rotary (~l Jet L"H Bucket Rig CU
^

Static water level in completed well (Distance from ground to water level) __________________________ feet

Bailer Test: Hours Tested _____ Rate _______ g.p.m. Drawdown _____ ft.

ft.Pumping Test: Hours Tested

:,^ ' '.

* Rate g.P.m. Drawdown

(Drawdown is the difference
between static level and water
level at end of test)

LOG SPACE USE REVERSE SIDE OF THIS SHEET



WATER WELL LOG

FORMATIONS (Color, type of material, hardnest, etc.)

brown sand

Bandy farova clay

fine to med* eand & gravel

ned* to coarse sand ft gravel

gray clay
. • . .
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SOTEi 1 Jt. 160 PSI (20-f)
12» 160 PSI

•

-

• * ; • - . - , . • - . • : , • . - - . - ,

' - " ' " ' • * . ; ' ' - - - * _ " ' • ' , • ? ( * ' - . f - - / " * * . • * * "

--

\,vi ;•• "t ' ..;._ •,;- ""' ';.'-- ; ' "':"v':'
• . . - . . , . . ,vil.,

' • • ' . . - ' • - ' . • . . • • • : ^ \

! . ' ! . . ' • ' • • . • . ' «

From

0

6

8

18

36

•i,::, • ' , ',

<!\ V.vl

\ " i :

To

6
8

18

36

40

. j

ttft

-".. ••';>

•••>,'-4S>J-
. ••• ,. • ;.-.-•

'

j

- !

,'•"'".•

j

i
i

..Wj

r
8
5'

"Soo.

f

1 X

J

5
C/9
O

Zi"

>
1
? .
2.
?1-,-y

•«

c
r̂

r>

1

«

1

»

1

5
m
o

^

DO
S. ,

s-I
T!!*.
3 ,.

•fl

S

O

§:

^
JA
to
g
^
^
\rx •••

\̂J\

fl
Z
0•*>
/3

f"

D
5
3-— i
®

\-\
' :"•: ." '

' : >' -
•^Si,,

H

1
&((J
f\^
5^

•,' •

^
0

In
r*

*
o
n

n
2
3.
•a

t...
5-:,«

3

n
^

{<
. «1

f

.*» -•' - V

8 " Uo I T
S \ "'
JUj V)- s

h
^V
^
>
^

i ^OQ\.
•n 2.2

^M^ §• f ;
is

1> §^
f(f\ ^
Si
(f\

Tt-'X*'*""n

V\j '
(N.

x

£> \V-
[ .U)s: \
s )
Z \J

_-;~Sf£l*--Vf^

TV^S5KiSiJ«ife>-'!*



1 -'•^^ip^^mtfSl^ '̂̂ i1^-
DEPARTMENT OF~NATOlOtiit*fe6tjR^

r „„ J '.,, STATE^pFFICE BUIl^INjG, ̂ ^ .̂ s î̂ :,
INDIANAPOLIS^ INDIANA 46204

£ •' ! Telephone 633-5267 Area Code 317

WATER -J^ELL-RECORD
WELL LOCATION | (Fill in completely'-iRefer to instruction sheet) --'-— *— ̂ r̂-^--

County m which well was l/T ••'-/! //̂ 6^ .^. „.....-. -rivil Tn .̂l,;p

' ''i •:_. . . ,. : '. '' , », ; . Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: . . . . ... .landmarks;- etc.

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner U. ^>. 6. •£.

( J CBuilding Contractor v^ • »~> •

Address

Address

Name of Well Drilling Contractor:

Address ________________

U
..ame of Drilling Equipment Operator:

WELL INFORMATION

Depth of well: Date well was completed:

of casing or drive pipe: _
V
Diameter of liner (if used): ____

/ '/,.. "
Diameter of Screen: / / TT

, Type opVell: Drilled H

' Use of Well: ! For Home Q

/ /
Length: _

Gravel Pack [~|
' • — - - • • " - ' - - ^

! For Industry

Total Length:.

Total Length:.

Driven. _I

Slot Size:

Other!

1 For Public Supply [H ^Stock. LJ ;

Method of Drilling: Cable Tools D "' Rotary O Rev. Rotary f~l Jet CH Bucket Rig C~] .

Static water level in completed well (Distance from ground to water level) ______/* '^ ___,_______feet
\ . '•' ' ' -*'->; ;

Bailer Test: ] Hours Tested—!__
. .

Pumping Test: Hours Tesfed
i i-:"4 i;.- ,;.;-.,.{ ' -- • ••- : • ( \i?tS • • ' . - ' .*3, • X • V

''• '

Rate _—_]___ g.p.m. /Drawdown______ft. .(Drawdown is the difference
""":'""*"between static Jevel and water

^ ' - level at end of test)
• ' •*:•* i ^ , - £ , f ^.-^ . . .

'^i^.?&&f'gl^-;$ltyi^r*--tt&$i!*v!£:~ » **"f'*vV ŝ','**Jg-

t

Rate g p-nii^^Drawdown
' 5 ; ^

, . •• w î&*^**4te^ .̂:5?^ :.-:- ••- ^-^-v*^-^mT.^T-^ '̂i^^^j^feg;ji»^^^ '~rr* rt •'':;-._ - A- ,"^;°";" , ,'̂ ;>- ;-':
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w'tW Jf ; s^ DIVISION OF _ _ _ _ _
— DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WATER WELL RECORD
WELL LOCATION (pill in completely - Refer to instruction sheet)

County in which well was drilled—————— ——————————Civil Township. «eol*
_. . . j. . , „, . Include County Road Names, Numbers, Subdivision Name, lot-number, distinctiveDriving directions to the well location: landmarks. etc Tvp. ^ R< ^ 5**. 32

Southwest Corner of Oak St. & MeNaughton St.

"T\ME OF WELL OWNER and/or BUILDING CONTRACTOR
^

Well Owner * S* Ge°l°g*ca3- Survey Address 1819 N, Meridian^ Indianapolis, Ind.

Building Contractor __________________ Address ______________________________
Ortman Drilling, Inc.

Name of Well Drilling Contractor: ___________________________________________________
717 S. Malfalfa Road. Kbkonc. Indiana

Mdress _____________________________________ _______________________
J f Rick 0,, Frank G., Lovell C,, Dan E.
Name of Drilling Equipment Operator: ________________________________________________

WELL INFORMATION
^0 Oct. l£f 1977

;meter of casing or drive pipe:

imefer of liner (if liseH):

5* FVC
Tofal I.pngfVi:

Total Length:

37

2« 59 »018 SS W
Diameter of Screen: ___________ Length: ___________ Slot Size:

to bottom of screen
Type of Well: Drilled [l] Gravel Pack []] Driven O Other _____________

Use of Well: For Home Q T6S* For Industry Q For Public Supply Q Stock D

Method of Drilling: Cable Tools D Rotary H Rev. Rotary f"l Jet l~~l Bucket Rig [~]

Static water level in completed well (Distance from ground to water level) _______ ________________feet

Bailer Test: Hours Tested_____Rate _______ g.p.m. Drawdown_____ft. (Drawdown is the difference
between static level and water

Pumping Test: Hours Tested_^L_ Rate *° gpm Drawdown_____ft. level at end of test)

) ' "
_.. •s''

r Signature __

- : ; s I ^.r.-i._.^;,^._,..-^^i^jt>^m.
-̂ î ^ '̂i-̂ S***̂ *̂ "̂M "̂***̂ L^^^t*>^^^

FOR WELL LOG SPACE USE REVERSE SIDE OF THIS



TTAIIUI n««ltf LA*

FORMATIONS (Color, type of material, hardness, etc.)

fine to ned. eand v/eome gravel

ned«. to coarse sand ft gravel

^ . . .

2 fars.
•

NOTEt 1 Jt. 160 PSI (20+)
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DIVISION OF WATER H)MCO
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WATER WELL R E C O R D

i ) )
-p _

(J Z

WELL LOCATION (p}j| jn completely - Refer to instruction sheet)

-- /* l

*^ .-

County in which well was drilled—-- * f _____ Civil Township ( S*^® ' & ___________
,. . . ,. . i i, i . Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: , , ,6 , , ,landmarks,- etc.

N<\ME OF WELL OWNER and/or BUILDING CONTRACTOR

W>IIO«m,>r L/' 0- L~/<

Building Contractor ^f '=--)

»f Well Drilling Contractor: ^ ' v!

~> ' Addr^

<-X' ° ' Addr».«
/? 7 //•'
b>/ ^?r' -'"

ss

Name of Drilling Equipment Operator:

WELL INFORMATION
Depth of well:

/ / l/j _/^^ -Jp /

Date well was completed:

P neter of casing or drive pipe:

Diameter of liner (if used):

__2_

Total Length:_

Total Length:.

Diameter of Screeni

Type of Well: Drilled

Use of Well: For Home

Length: - irf; / <O (

Gravel Pack |. .]

For Industry

Driven [~) Other

For Public Supply Stock LJ

Method of Drilling: Cable Tools CJ Rotary [J Rev. Rotary [~1 Jet fj Bucket Rig

Sta t ic water level in completed well (Distance from ground to water level) _____ / ex • s ^

Bailer Test: Hours Tested _______ Rate ________ g.p.m. Drawdown _______ ft.

Pumping Test: Hours Tested _____ Rate _______ g.p.m. Drawdown _____ ft.

)
Signature

Date ____________________

(Drawdown is the difference
between static level and water
level at end of test)

FOR WELL LOG SPACF IKP PPVCOCC cir»c no r»» •»*-
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DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
STATE OFFICE BUILDING

INDIANAPOLIS, INDIANA 46204
Telephone 633-5267 Area Code 317

WATER WELL RECORD
1VELL LOCATION

. , . , , , , iCounty in which well was drilled

(fill in completely - Refer to instruction sheet)
Elkhart^^^ „. ., ™ •.Gvtl Township .

_ . . j. . i n i •Driving directions to the well location:

Southwest Corner of Oak St. & McNaughton St.

Include County Road Names, Numbers, Subdivision Name, lot number, distinctive

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner P* S* Geolog^eal Survey Address

Address

R' MBrAd*aP* IndiaPapolls» Ind«

Building Contractor

Name of Well Drilling Contractor:

Address ___

Ortman Drilling, Inc

717 S. Road, Kbtono, Indiana

,T rr^ .... r . «Name of Drilling Equipment Operator:

WELL INFORMATION
r^^*^^F% n.+ •**^I1 • ^

Hick 0«, Frank G., LoveU C., Den E.'

iameter of casing or drive pipe:* C? 1. *

iameter of liner (if used):

5* Total length:

Total J-rnffth:

U9

Diameter of Screen: 2" Length: 5»

Gravel Pack (~)

Test F o r Industry 1 1

c. ,__SSW
Slot Size: _________________

152* to bottom of screen
Driven Q Other _____________Type of Well: Drilled |X

Use of Well: For Home O Test For Industry O For Public Supply O Stock LJ

Method of Drilling: Cable Tools I 1 Rotary LJ Rev. Rotary I I Jet LJ Bucket Rig I I •

Static water level in completed well (Distance from ground to water level) __________________________feet

Bailer Test: Hours Tested_____Rate _______ K.D.m. Drawdown_____ft.

Pumping Test: Hours Tested *** Rat,

— —-

, . • i ;,:

20 gpnv Drawdown

> Sianarnrc ffst^r*-* —

'- n^ff <«*u«»w
'• ' - -" i- . ' -,- , . .- :••" -%""\'^."M:--.:. •' ;V * > • ' • :

between static level
ft level at end of test)

- ~au*-' • ^.
^~~/ }

y^.mvf. , fir t f

and water

^7,
**.-* •afjf^^:>ri~f^iTafi

FOR WELL LOG SPACE USE REVERSE SIDE OF THIS SHEET
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l*t° <*«*v, \
^— DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
V INDIANAPOLIS, INDIANA 46204
-5 Telephone 633-5267 Area Code 317

WATER WELL RECORD
WELL LOCATION (fill in completely - Refer to instruction sheet)

County in which,well was drilled—————————————————.____Civil Township ———
_. . . ,. . , ... . Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: , .

-,- iandmarkv ctc' Tvp. 37N R. 5E Sec. 6
1 Block E. of Nappanea St. on Beardeley Ave.r th. 1 Block S. on SW Corner N. Veil

'ME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner P' S* G*01^3-0**1 Survey Address 1819 N* Meridian» Indianapolis, Ind.

Building Contractor —————————————————— Address —————————————————————————————

KT c», ii ̂  ii- r- Ortman Drilling, Inc.Name of Well Drilling Contractor: _____________ ________________________________
717 S. Malfalfa Road. Xbkono, Indianatess ———————————————————————————————————————————————————————————————————

' r_ .... _ . ~ Rick 0», Frank G., LovaH C., Dan E.Name or Drilling Equipment Operator: ______________._______._________________________

WELL INFORMATION
^ L r n 63 ^ n i j Oct* 13» 1977Depth of well: _____ Date well was completed: ————————_————

57
of casing or drive pipe: ______________________ Total Length: __________

Diameter of liner (if used): _______________________ Total Length: ———
yt K I

Diameter of Screen: __________ Length: ^__________ Slot Size: Jl
60* to bottoa of screen

Type of Well: Drilled |l] Gravel Pack.[~] Driven £] Other _____________

Use of Well: For Home Q test For Industry ("1 For Public Supply £j Stock LJ

Method of Drilling: Cable Tools LJ Rotary Q Rev. Rotary [~1 Jet [j Bucket Rig PI
g 2

Static water level in completed well (Distance from ground to water level) ——————————————————————————feet

Bailer Test: Hours Tested______Rate _______ g.p.m. Drawdown—————ft. (Drawdown is the difference
between static level and water

ry ing Test: Hours Tested _^£_ Rate 6° cpm Drawdown_____ft. level at end of test)

r« • /S~ ~?7~~ 2~~) 'Xy' ' flSignature L//t^f^<^,—•—s-^^^r^^-T-^___-f^-rv-

O^_______October 26, 1977___________'_

II«P UFVFRSF SIDE OF THIS SHEET
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DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WELL LOCATION

WATER WELL R E C O R D
(Fin in completely . Refer to instruction sheet) ^

£ I£n0f fc Civil T»om«l»r L_County in which -well was '<""'"*
_ . . . , . . - • , „ , . Include County Road Names, Numbers, Subdivision Name,' lot number, distinctiveDriving directions to the well location: . . . .B . . landmark* • <»trlandmarks, etc.

N A M E OF WELL OWNER and/or BUILDING CONTRACTOR
f } (C ^ ""

Well Owner iX Q. <J?. ^.- ._________ Address
/, /i /" ..*-

Building Contractor L/ _ •>-> '- '̂ <-> x____ Address

Name of Well Drilling Contractor:

Ad ' ^s _______________

Name of Drilling Equipment Operator:

WELL INFORMATION
Depth of well: / /> &O

D'_e t e r of casing or drive pipe:

>.iff */> ' 3- W
Date well was completed:

Diameter of liner (if used):

•yDiameter of ScreenL_<^_

Type of Well: Drilled

Use of Well: For Home

Method of Drilling:

Total Length:.

Total Length:.

Length: ___ Slot Size:

Gravel Pack Q Driven D Other _____________

For Industry f~| For Public Supply CD Stock LJ

Cable Tools LJ Rotary M Rev. Rotary LJ Jet D Bucket Rig I 1

xP O^Static water level in completed well (Distance from ground to water level) ___ £5 * OQ ——————————————— feet

Bailer Test: Hours Tested ______ Rate _______ g.p.m. Drawdown ______ ft.

Rate _______ ..m. Drawdown _____ ft.Pumping Test: Hours Tested

(Drawdown is the difference
between static level and water
level at end of test)

Signature

Date___

FOR WELL LOG SPACE USE REVERSE SJDE OF THIS SHEET
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H IM CO'7 »* D.V.S.ON OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING JQ
P INDIANAPOLIS, INDIANA 46204
/ Telephone 633-5267 Area Code 317

WATER WELL RECORD
/ELL LOCATION (pju m completely - Refer to instruction sheet)

... „ , ... . Elkhart ,* -IT u- ' Concord • til-ounty in which well was drilled_______________________Civil Township _______________________
. . . . . . , ... . Include County Road Names, Numbers, Subdivision Name, lot number, distinctivehrvmg directions to the well location: ...6 landmarks, etc. j^j. 37H R0 53 Sec> £

1 Block E, of Nappanee St. on Beardsle; Ave., th. 1 Block S. on SW Corner S. Veil

WELL OWNER and/or BUILDING CONTRACTOR
,„ .. n U. S. Geological Survey AJJ 1819 N. Meridian, Indianapolis, Ind.
Well Owner _______________________ Address _____________________I_________

Building Contractor __________ _______ Address

i f u / n r v ii ^ Ortman Drilling, Inc.lame or Well Drilling Contractor: ________________Z______
717 S. Malfalfa Road, Kbkoao, Indiana

c ^ .... _ . - Rick 0., Frank G., Loveli C., Dan E.ame ot Drilling Equipment Operator: _________________________________________

'ELL INFORMATION
epth of well: 198 Date well was completed: Oct. 13, 1977

iarr?»fer of casing or drive pipe: _____,_______________ Total Length: ——————————

iameter of liner (if used): _______________________ Total Length: ————————————————

re - 2" _ , _.. 51 _. c. .040 SS WWiameter of Screen: __________ Length: ______"L____ Slot Size: —————————
l$3f to botton of screen

ypeofWel l : Drilled Gravel Pack Q ' Driven [U Other ——————————————

se of Well: For Home Q Test For Industry O For Public Supply CJ Stock LJ

ethod of Drilling: Cable Tools 1~1 Rotary (3 Rev. Rotary dJ Jet LJ Bucket Rig

atic water level in completed well (Distance from ground to water level) ______________________________feet

i Her Test: Hours Tested___^__Rate
Air

im \Test: Hours Tested_____Rate
75

g.p.m.

g.p.m.

SignatureO

Date ... _

Drawdown
DraWrln«m

^^_____

October 26,

ft.

ft.

c ,

1977

(Drawdown is the difference
between static level and water
level at end of test)

<*" -y
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DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WATER WELL RECORD
WELL LOCATION (pyj jn completely - Refer to instruction sheet)

County in which well was drilled / ————————— Civil Township ————— —————— , ————————
,. . " , „ . . Include County Road Names, Numbers, Subdivision Name, lot number, distinctive

D.-iving directions to the well location: landmarks . et(/

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner V' w O" v>————————————— Address

Building Contractor ————HI——————————— Address
«

Name of Well Drilling Contractor: ———:

of Drilling Equipment Operator

WELL INFORMATION

: Oo

_ , e „ jA*" /n^>rVprh r»f well- f^v-i • vD °

**P'Diameter of casing or drive pipe:& t I

Diameter of liner (if used):
~H

ni?m<»l-«»r r.f Krrr*n: --•

Date well was completed: _
O'f /> k
<: OACO T«r.l I^npth,

~~ Total Lengfh:

Lcnpth: __O

to/S/'T^
' ' /OO-7d>

Slot Sire: ' O

Type of Well: Drilled"^ Gravel Pack Q Driven Q Othe
- _ _.

Use of Well: For Home LJ For Industry |_J For Public Supply [_) Stock LJ
AU&-PRS r-i m n n n

Method of Drilling: Cable Tools LJ Rotary LJ Rev. Rotary |_J Jet LJ Bucket Rig |_J
S\t _

Static water level in completed well (Distance from ground to water level) ______f^" /_______________feet

Bailer Test: Hours Tested_____Rate _______ g.p.m. Drawdown_____ ft. (Drawdown is the difference
between static level and water

P N>ingTest: Hours Tested_____ Rate ______g.p.m. Drawdown_____ ft. level at end of test)

Signature
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DIVISION, OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

MZ

WELL JLOCATION
WATER WELL RECORD

? ";
(Fill in completely/- Refer to instruction sheet)

_l.Civil Township.County in which well was drilled.
_ . . ,. . i 11 i • Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: /landmarks,- etc.

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

UgfrS.______________ Address itt ̂  .A/.Well Owner

Building Contractor Address

Name of Well Drilling Contractor:

Address ———————————————

U OCj

Name of Drilling Equipment Operator: _ !̂!ZL

WELL INFORMATION

Depth of well: _________ Date well was completed:

1

Diameter of casing or drive pipe:

Diameter of liner (if used): ___

Diameter of Screen:.

~~ <=*- " / /

Total Length:.

Total Length:.

Length:

Gravel Pack

Slot Size: -I Q

Driven I I Other _Type of Well: Drilled

Use of Well: Fui tluinu Q 6^S^(x^^Tni^V/D For Public Supply Q Stock D

Method of Drilling? Cable Tuuk E3 I Rotary [H Rev. Rotary O Jet CD ; Bucket Rig Q

Static water level in completed well (Distance from ground to water level) ___

Bailer Test: Hours Tested—___Rate ___' g.p.m. Drawdown.

: Pumping Test: Hours Tested__:____Rate : _______ig.p.rn. ' i

feet

.ft. (Drawdown U the difference
. -„ - . . . . jjjf̂ ^g,, j^^ tevel g,,,! wajer

.level at end of test)



WATER WELL LOG

FORMATIONS (Color, type of material, hardnest, etc.)



DIVISION OF, WATER ,
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

! ; STATE OFFICE BUILDING ld- ,f
INDIANAPOLIS, INDIANA 46204

j Telephone 633-5267 Area Code 317

•? WATER WELL RECORD HlMCQ
* ~~ ~'!" $ • i ' .

"WELL LOCATION | (Fill in'completely-^ Refer to instruction sheet)

County in which well was drilled .Civil Township
_. . • . ,. . , .i. '. Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: . . . • ,° . • l a n a r k s * etc.. . . •landmarks,* etc.

N * ME OF WELL OWNER and/or BUILDING CONTRACTOR

..Well Owner __QS£l§>_____________ ***** iftfl

Building Contractor _________________ Address

Name of Well Drilling Contractor:

Address

Name of Drilling Equipment Operator: WATSON /

WELL INFORMATION

Depth of well: ^ /• ' «

I^ieter of casing or drive pipe:

Diameter of liner (if used): ___

Date well was completed:

:__ Total

Total Length :_

Diameter of Screen: ___

Type of Well: Drilled

Use of Well: For Home |_j

Length: Slot Size:

OtherGravel Pack j_| Driven I I

For Industry [~1 For Public Supply f~] Stock LJ

Method of Drilling: Cable Tools 0 Rotary EH Rev. Rotary f~| Jet 0 Bucket Rig (~]

Static water level in completed well (Distance from ground to water level) ———£2i_£-/_________________feet

Bailer Test^ Hours Tested^____ Rate _______ g.p.m. Drawdown_____ ft.

__ft.; Pumpin^Test: Hours Tested. .Rate ___;___g.pjn. Drawdown.

(Drawdown is the difference
between static level and water
level at end of test)

"~|7" "'• ?>.'.' 'Q- jSignarMr̂ ^ '̂̂ 'J^1 ̂ ^
r^*rtr-- • — - -^—^-,*™ ~-*-

FOR iWELL tLOGl SPACEsUSEiiREyERSEISID-• •,-'. .''-z>^- ;-^rf,:.,.^'..,^': .;• ,!•*', .?,-.'?.•*•, •-..v^U^.sy-.^A.*; *..---.-.vv**t-*««:;. ,.--,--:t





DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317
ITf~

WATER WELL RECORD
WELL LOCATION (Fill in completely - Refer to instruction sheet)

County in which well was drilled. .Civil Tow...Sip.
ri_- • j- • , ni • Include County Road Names, Numbers, Subdivision Name, lot number, distinctiveDriving directions to the well location: . . .landmarks,- etc.

%r
NAME OF WELL OWNER and/or BUILDING

W^ll Humor U> ̂ . . G.̂ > .

Building Cnntrstctetr ———

Nam? nf WVll Drilling O»ntrarrnr: ^?>*P"

NlWfnf Hrjlline Eqifinm«nr Oner^frtr: ! —— >,)<

CONTRACTOR

AAAT^, )B^9 Nl. HG^\T^AfJ .H7l1iTt'L.

Addre««

t

WELL INFORMATION/
Df^th of well: *~*-)____ Date well was completed:

Diameter of casing or drive pipe:

Diameter of liner (if used): __

Diameter of Screen: -<c_____

Total Length:.

Total Length:.

Length:

Type of Well: DrilledK]
£>BS£Rl/AT7O^

Use of Well: For Home

Gravel Pack

For Industry I I

Method of Drill

Static water level in completed well (Distance from ground to water level) ___

Bailer Test: Hours Tested_____Rate ______ g.p.m. Drawdown

Pr |ng Test: Hours Tested_____Rate _______g.p.m. Drawdown.

Slot Size:

Driven [~] Other

4O

_ f _ For Public Supply F~1 Stock LJ

D r i l l i n g : * Cable Tools D Rotary LJ Rev. Rotary O Jet O Bucket Rig

•7,94_______________feet

.ft. ' (Drawdown is the difference
between static level and water

ft level at end of test)

Signature

Date___
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"WELL LOCATION

County in which well was ^

WAXE R~ WELL RECORD
(Fill in completely - Refer to instruction sheet)

_ . . . ; . . 1 I I i • Include County Road Names, Numbers, Subdivision Name, l o t number, distinctive- Driving directions to the well location:- landmarksvetc -

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner (A,^r b.^r____________ Address

Building Contractor __________________ Address

Name of Well Drilling Contractor:

Address

. 5" (3 S.

Name of Drilling Equipment Operator:

WELL INFORMATION

Depth of well:

of casing or drive pipe:

Diameter of liner (if used): ___

Diameter of Screen:.

Date well was completed: _

"ol P \J-C . Total Length:.

S
Total Length:.

Length:

Gravel Pack

For Industry

Slot Size:

Driven I I Other

For Public Supply

Type of Well: Drilled
Ot>-servati°^

Use of Well: For Home ED For Industry ED For Public Supply ED Stock LJ
\ • , , _ ]

' Method of Drilling:! Cable Tools D •< Rotary LZI Rev. Rotary [~1 Jet ED Bucket Rig f~l
' ' * " . - " " » ! - • : ; ; | i . ' • I ! ' • " ? ' • ' / " ^ j f
Static water level in completed well (Distance from ground to water level) ____&r / &^^ ^ ^ ..... . j . . . r

Bailer Test: Hours Tested_J____Rate ; £i"]"1 Drawdown_____ ft.

__RatePumping Test:e Hours Tested. _g.p.m. Drawdown. .ft.

f~«-

(Drawdown is the difference
between static level and water
level at end of test)

Signature
.^^..^...^...^..^-^

^̂ .̂•jĵ .̂ ^̂ ^w^̂ .,-..* ,,;f< '̂̂ '

FOR WELL "LOG SPACE USE REVERSE SIDE OF THIS SHEET





^

DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING
. INDIANAPOLIS, INDIANA 46204
! Telephone 633-5267 Area Code 317

WELL LOCATION

WATER WELL RECORD
(Fill in completely - Refer to instruction sheet)

Civil TownshipCounty in which well was drilled
_ . . , . . , ... . Include County Road Names, Numbers. Subdivision Name, lot number, distinctiveDriving directions to the well location: î CJ|tn<||nî CJ etc

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner (J S C" S>____________ Address

Building Contractor ____ITZ___________ Address

jnjje of Well Drilling Contractor: -SAM £_____________

pi&l

Ni

Name of Drilling Equipment Operator:

WELL INFORMATION
of well: __________ Date well was completed:

Diameter of casing or drive pipe:

Diameter of liner (if used): ___

Diameter of Screen: ———^£———

Total Length:.

Total Length:.

- /
2O

Length: Slot Size:

Type of Well: Drilled
O^eRuATkJN _

Use of Well: For Home |_J

OtherGravel Pack Driven
r-i ' m nFor Industry |_J For Public Supply LJ Stock LJ

Method of Drilling: Cable Tools Q Rotary CD Rev. Rotary CH Jet d Bucket Rig

Static water level in completed well (Distance from ground to water level) ————— 't '^

Bailer Test: Hours Tested ______ Rate _______ g.p.m. Drawdown —————— ft.

Rate ™ Drawdown _____ ft.

feet

i|gfngTest: Hours Tested

(Drawdown U the difference
between static level and water
level at end of tert)

Signature

Date___



C%§^ ft (Wdl :-^*« «* lino J k**V -goT 0' -tt." '/""g^
rniTNTY C^Z/CHAR • TWP 3 0/V ROE, H t. j C ^ u i V c u S C «r "?& e..vj:.̂ ..- — u ——

1-npnM.p /O SO CO (^

I™ I«.H-I BY />( ,5 /; 5 n,,, y / a t /V)
rniirthmiM location By Hi"'*

location accepted w/O verification by

*

E

£
J-§
9

|

V.
O

J
^

OR
M

AT
IO

NS

lh

c
c

y3

01

^c
fi

U.
411̂

(V)

c/P
• •^c

t̂
t/5c••

c.

^

n:h
prj

£
2

/•

î
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«taoi oaiavatrroa

W/7ER LEVEL READINGS ' CSOUNO SURFACE EL£V.;.
Di.re , rive OE?TH CASING COORDINATES

LOG BYi _
DRILLER:.
WEATHEP:. -X uc/ ^>

• l . V '««-» ' » . .

PHYSICAL SETTING:
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DATE START: . ' i f '
».o:»ct..n- DATE COMPLETE:.

It1- WELL INSTALLATION- Wr. 10. A.
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camnx «ioen

irtQhlJA Water Table Well Installation Diagram
S?tei U|«»VCJ> TVJMf*______ Dotet K»C>/gMR»£ i? iS'xO

Inspected By:__________ Project No. 2Qc.^fa.c ±*> Well Nn. 'WT-- IQiA
Or III er/Contractor ______________________

Form

& Architects

Concrete Diameter

J_
PVC i.Gsl Protective
Stick h »S\ Casing

Up ' . ' Length

f i

concrete f̂ ~L
ThlcKneas 1 —9

1 ' }

\

•Top
efi 2x0 fl.

Seal
Thlcicness

FfMer
PaeK
Thickness

• TopfLL_f,.
of

Filter
Pack

Q^J *2ith

* Too of
Screen

Screen
Length

or

PROTECTIVE CASING V' GUARD POSTS

Tvoe '-— S.S.L. Vented
Locked

CAP OR PLUG

CONCRETE COLLAR
lbs.+Water_Li

Trtal Ouanllty
UonijfQeturar?A>t.H(< rPq

Powder /Cranul ort'Pel I ela/Ouant I iy

Manufacturer

Type »TA«S> uft»*
2-0

Schedul e
1.0. »•<*
No. Of Sec. ?Alt?r''rs>

JOINTS Flush Threaded (Ye

0-RlngTeflon Toped
Manufacturer

FILTER PACK | Type(3)

Source tle«v.oft<kPo

Uonufoeluror Po^O^AOO •Siu.tC/K

Length/Sec.
Q-n-

No. Slots/ft.
Monufoeturera

Mater.

1 •Bottom
' of

JL Screen Ĵ i.f t.
• Boring

f Depth JT-5 ft.

1
r̂ r s

^r

s~

+**

[ CAP OR PLUG [ Type
Length O ^

MATERIAL

/ • Measured From
j Ground Surface
I WATER SOURCE £«.*.*AH.T-
1 Noteai ______________

Borehole Otame'er
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SITE; HIVM.U; tot PROJECT NO.
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u DATE TIME DEPTH CASING COORDINATES:

TDH ?L-'
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NORTH:.
EAST:_

DATE START: i'3-/l-
DATE COMPLETE:.
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DOUBLE CASING WELL/PIEZOMETER INSTALLATION DIAGRAM

Inspected By;
Engineers & Architects

WfUlW USD OCSlOH/aWtlW
Drfller/Controctor H<xx

Concrete Diameter

V e n t e d e / N o ype
Loctced Vfs
KeyProtsctlve

Casino
Len«-lh Vented (e/No Type TVC

Concrete
Thlctness Total Quantity

Monufoeturer

PowdeixGronu

Borehole^//
Diameter S-—frr

Bottom
Of

Casing
Manufacturer

Ibs. of T i t » IA ftc-Hamf? 4-
Ibs. of

Flush Threaded <QyHo
o 0-RIngTeflon Toped

ManufacturerSeal
ThlcKness .Top of Oi

-U—ft-

QuonfIty__LQ_JJiS
I 5 oai»Top of <j>^»

I-/., ft.
Manufacturer

Screen
Lengtn

Length/Sec.
O.P.

• Bottom
Screen iQ ft. Monufoeturer
•Bortng

Depth l h?ri»arigi^

Measured From
Ground Surface

reftole OJometer
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BORING LOG
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SOIL BORING NO.

DRILLING MFTMOn. fW
Nifr

WATER LEVEL READINGS GROUND SURFACE ELEV.:.
DATE TIME DEPTH CASING COORDINATES:_______

LOG BY: ^ . XiLA»ML.fv.______
DRILLER: \H4vfc T\<V4s^~ H«H^X

NORTH:
EAST:

DATE START: **/*
DATE

PHYSICAL SETTING^"**; field WELL INSTALLATION7-ia/l3J3£
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)OnOhUO DOUBLE CASING WELL/PIEZOMETER INSTALLATION DIAGRAM
stt«t HiH(Q DUN I______ Doieit'j- >:>pc____
Inspected By; Ten Pufv.Nr. Projaet MO. c?CCDC. O>=> Wel l No. \ 10 \ C-

Enqneers & Architects
o»vTt» Aioa ctatK/cftfTiHi__________________

form

Driller/Contractor hr\VT '3?FiJ<XV;T& M

Concrete Otometer
GUARD POSTS

Diameter
Length

Cosing
Length Vented<^e£/No Type

lbs.-f Water 2j
Total Quantity
Manufacturer

,_ Grout
f Thickness Bottom

2fnJS5_ft.LL GROUT Type

tto5 I Lenath

JOINTS Rush Threaded
0-RIngTeflon Toped

Monuf octurerSeal
ThJcicness

Effective.———.
Screen 'TO
Length «-a-J '

: Screen
: Length

Sc?e.nii£_fi. Monuf octurer
* Boring. f

Depth-11:2.ft.

<• Meosured From
Ground Surfoce .I'bVwVS'VASus "

Bore

WATHS SCURCe
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Donohue OBSERVATION WELL INSTALLATION DIAGRAM

Sieet_Lof.

Well No WT-

Project No. 2LOOS fa. OZ

Protective Casing

Notes: Water Source EIXHAC.T
»-,« z'

-.ft.O
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Donohue
Eftjnoera t Architects

BORING LOG
SITE: lWj».».Tif.V PROJECT NO.

SOIL BORING NO.

DRILLING METHOOt frMc^ »lr*\ • V/» "
FOREMAN^ TV •>»../^ frdu..*_______
ASSISTANT!.

LOG iYiV

WATER LEVEL READINGS
tell THC

CRCUNO SURFACE ___
PHYSICAL SETTlMC..fl«.UctU
DATE STARTt

•4.
J.CJC
*«. DATE COVPLET

1L&1rEn^a^Mto-
SOIL DESCRIPTION COMMENTS

•!. V -HP^o »--i :<

cl. jUim' J

-..-»;• «<^ ' ;V« ft

rv B»c-C Kl
t\\eAi<!>.n gttv'\c\l4 *it; f.A >v;AV-v «v V-H*>^
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C»T< A n^..»t K
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Water Table Well Installation Diagram
suet

Engineers * Architects
inspected Byt Well No.

Orlller/Controdor

Concrete Diameter
iT



HTW DRILLING LOG
HOLE NO.

WTII2A

COMPANY NAME
U.S. ARMY CORPS OF ENGINEERS

2. DRILLING SUBCONTRACTOR
N/A

SHEET I

OF 3 SHEETS
3. PROJECT

HIMCO DUMP SUPERFUND SITE
4. LOCATION

ELKHART. IN.
5. NAME OF DRILLER

JOE MORRISSEY
6. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
T.SIZES AND TYPES OF DRILLING

AND SAMPLING EQUIPMENT 4W I.D. HSA; 2" O.D. CARBON 8. HOLE LOCATION

STEEL SPLIT SPOON SAMPLER
DRIVEN BY A 140 POUND HAMMER 9. SURFACE ELEVATION

FOR 5PT; HNU PIIOI PIP; ISTMX
410 CGI. 10. DATE STARTED

8-23-95
«. DATE COMPLETED

8-23-95
12. OVERBURDEN THICKNESS

UNKNOWN
15. DEPTH GROUNDWATER ENCOUNTERED

9.5'

13. DEPTH OR«.LEP,IHTO ROCK
N/A

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
8-24-95 9:56 AM 8.5'

14. TOTAL DEPTH OF HOLE

16.0'
17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS METALS OTHER (SPECIFYI OTHER (SPECFY) OTHER (SPECIFYI 21. TOTAL CORE
RECOVERY

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY)

2 'PVC

23. SIGNATURE OF INSPECTOR

MICHELLE BENAK

ELEV. DEPTH
b.

DESCRIPTION OF MATERIALS
FIELD SCREENING

RESULTS
d.

CEOTECH SAMPLE
OR CORE BOX NO.

ANALYTICAL
SAMPLE NO.

f.

8LOW
COUNTS

0-
REMARKS

h.

0 — 3ACKGROUND
HNU = 2.8
UNITS
02 = 20.9'X
LEL = 07.

POORLY GRADED SAND (SP):
MEDIUM DENSE. MOIST. TAN. MEDIUM
TO COARSE SAND,OUTWASH
DEPOSITS.

BREATHING
ZONE
HNU = 3.3
UNITS
0 2 r 20.8X
LEL = OX.

N = 12
REC. = 1.5'

PROJECT

HIMCO DUMP SUPERFUND SITE
HOLE NO.

WTII2A



£

4,

nw»

s

HTW DRILLING LOG WTIKA
PROJECT INSPECTOR SHEET 2

kHIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF 3 SHEETS

ELEV.
0.

]

"' V

)

DEPTH
b.

—

D ————

—

7

g

10 ~

II — ̂

12 ——

DESCRIPTION OF MATERIALS
c.

i

WELL GRADED GRAVEL WITH SAND
(GW): MEDIUM DENSE, MOIST, TAN,
207. MEDIUM TO COARSE SAND,
OUTWASH DEPOSITS.

WELL GRADED SAND WITH GRAVEL
(SW): WET, BROWN, I57.-207. GRAVEL,
OUTWASH DEPOSITS.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 3.0
UNITS
02- 20.9X
LEL = OX

BREATHING
ZONE
HNU = 3.0
UNITS
0 2 = 20.97.
LEL = 07.

GEOTECH SAMPLE
OR CORE BOX NO

e.

D-l

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

Q.

4

7

9

13

&1

REMARKS
h.

N - 16

REC. - 1.4'

10:07 AM
WATER e 9.5'

N = 127
REC. = 1.5'

—

——

E
—

—

——

—

—

—

— '

—

PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTII2A



<£

<*

V

HTW DRILLING LOG WT^A
-IROJECT INSPECTOR SHEET 3

%CO DUMP SUPERFUND SITE MICHELLE BENAK OF 3 SHEETS

^
ELEV.

0.

;

)

DEPTH
b.

15 — —

16 — -

1 I

—

—

—

—

—

—

—

—

—

—

—

—

—

DESCRIPTION OF MATERIALS
c.

I

BOTTOM OF HOLE 6 16.0'

FIELD SCREENING
RESULTS

d.

D-l

CEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTSfl-

ee

REMARKS
h.

SPLIT SPOON
SAMPLER WAS FULL,
=OSSI8LY CAUSING
ARTIFICIALLY HIGH
BLOW COUNTS.

•

—

—

=

—

—

—

—

—

PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTII2A



ELEVATION GROUND WATER PROJECT

DATE INSTALLED STARTED LOCATION (Coordinales or Station)

. 153^ 53. H E. HQk?
? 7 > FLl./*^ A

ELEVATION TOP OF HOLE SICNAI OR

TOTAL DEPTH OF HOLE HOLE NO.
IL>

MONITORING WELL CONSTRUCTION DIAGRAM
(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING
TYPE OF
PROTECTIVE CASING:

7.7 f t .

. f t .

1 PROTECTIVE POSTS —————— >

CONCRETE PAD 4'X4'X4" ——— .
|.:v.r.

CASING * - N-K
w DIAMETFR: /. "^.

a -, TYPF OF PIPE JOINTS: "HvtrtaJcjV

g{ TYPF OF Rl ANK r.ASINO:-^-*l<looW T°
01 ?V(1
^ TOP OF SEAL

x TYPE OF SEAL: 3/g« ^^TF* ̂
C*5 "~"~ -̂ _P^ U.̂ T^
g TOP OF FILTERPACK " \̂̂

TOP OF SCREEN ^ ———
i

UJ
UJ _55 /-^1/1 z FILTERPACK ———————————— -^^

UJ

BOTTOM OF SCREEN
BOTTOM OF WELL
BOTTOM OF BORING

i

f^f.

1
'$
K:>,

1i
' s.

:|i
•S

/

-#••

\

<y.

1

<*v^
^v,
•• /

'V.
'•*

t - a ,,
STICK-UP Z.-3 ft. GROUND SURFACE

1 \A -^ v^
:."V:-M

SCREEN INFORMATION

SLOT WIDTH: £>.^>aO i/V..
SCHEDULE: MO
MATERIAL: M PVC D STAINLESS

^ STEEL
D OTHER (DESCRIBE)

I'-- tt.

3,1 ft.
5". *J ft

FILTERPACK MATERIAL _ ..
TYPF' lb~ 3O ^olfct^R-^AO ^* "'
RACKFII 1 MFTHOD: 'Po^rcA. dttt,

rtvr «»f ^3-w?.

f$*'^ ft.
14.0

J
ItCCi.

WELL PLUG

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS
OATE/T1ME/LEVEL g-33-15

G E O L I B M I S C D I A l . D G N



J^ HTW DRILLING LOG ™
1 COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET '

U.S. ARMY CORPS OF ENGINEERS N/A OF 7 SHEETS
3. PROJECT

HIMCO DUMP SUPERFUND SITE
5. NAME OF DRILLER

JOE MORRISSEY
7.SIZES AND TYPES 0

AND SAMPLING EOl
FPDRJLLING 6'/V I.D. HSAs 2' O.D. CARBON

STEEL SPLIT SPOON SAMPLER
DRIVEN BY A 140 POUND HAMMER
FOR SPTjHNU PIIOIPID;ISTMX
410 CGI.

«
12. OVERBURDEN THICKNESS

UNKNOWN
13. DEPTH ORILI Fq INTO ROCK

N/A

U. TOTAL DEPTH OF HOLE
59.3'

4. LOCATION
ELKHART. IN.

6. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
8. HOLE LOCATION

9. SURFACE ELEVATION

10. DATE STARTED
8-23-95

L DATE COMPLETED
8-23-95

IS. DEPTH GROUNDWATER ENCOUNTERED

SEE LOG OF WTII2A
16. DEPTH TO WATER AND ELAPSED TIME AFTER DRLLMG COMPLETED

8-24-95 9:58AM 8.8'
17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
1

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL

ELEV.
o.

DEPTH
b.

0 -

1 ———

2 ~~

3 ...n

4 ~~

5 —

2' PVC

DESCRIPTION OF MATERIALS
c.

SEE LOG OF BORING FOR WTII2A FOR
A DESCRIPTION OF MATERIALS DOWN
TO 15' BELOW GROUND SURFACE.

OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) a. TOTAL CORE
——————————————— —————————————— —————————————— RECOVERY

OTHER (SPECIFY) 23. SIGNATURE OF NSPECTOR

FIELD SCREENING
RESULTS

d.

BACKGROUND
HNU = 2.8
JNITS
3 2 = 20.9X
LEL = OX

GEOTECH SAMPLE
OR CORE BOX NO.

e.

MICHELLE BENAK

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

a-
REMARKS

h.

AUGERED TO 18.5'
AND OBTAINED
FIRST SAMPLE
FROM I8.5'-20.0'
AND EVERY 5'
THEREAFTER

-

PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTII2B



HTW DRILLING LOG ^B'
PROJECT INSPECTOR SHEET 2

HIMCO DUMP SUPERFUND SITE MICHELLE BENAK ^ 7 SHE£TS

ELEV.
a.

DEPTH
b.

6 —— -

7
 r

1

8 ~

9 ——

II

12 -̂

»7

14 — ̂

DESCRIPTION OF MATERIALS
c.

t

\

FCLO SCREENING
RESULTS

d.

GEOTECH SAMPLE
OR CORE BOX NO

e.

1

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

g.
REMARKS

h.

—

—

—

—

—

—

—

PROJECT
HIMCO DUMP SUPERFUND SITE

T HOLE NO.1 WTII2B



Mku,^^

^

4.

w

V

HTW DRILLING LOG
PROJECT INSPECTOR

"iMIMCO DUMP SUPERFUND SITE MICHELLE BENAK

•^ElEV.
0.

\

)

DEPTH
b.

15

16 — -

It

——

10

20 — —

21 — ̂

22 ~

23 ——

E
24

DESCRIPTION OF MATERIALS
c.

<

WELL GRADED GRAVEL (GW): WET.
BROWN TO LIGHT BROWN. FINE TO
COARSE GRAVEL. OUTWASH DEPOSITS.
POORLY GRADED SAND (SP): WET,
TAN, FINE TO MEDIUM SAND WITH
APPROXIMATELY 10* GRAVEL.
OUTWASH DEPOSITS.
WELL GRADED GRAVEL (GW): SAME
AS THE INTERVAL FROM I8.5'-I8.9'.

WELL GRADED GRAVEL (GW): SAME AS
THE INTERVAL FROM I8.5'-I8.9'
EXCEPT MEDIUM DENSE: GRAVEL UP
TO I'/2'IN DIAMETER.

FIELD SCREENING
RESULTS

a.

bfiEATHING
ZONE
HNU = 3.4
UNITS
02 = 20.9V.
LEL = OX

OEOTECH SAMPLE
OR CORE BOX NO

e.

i

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

g.

4

10

17

6

PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTII2B

HOLE NO.

WTII2B
SHEET 3

OF 7 SHEETS

REMARKS
r\.

N = 27
REC. = 1.5'

—

—

—

—

—

—

• ——
i - —

• ——

.̂ _



HTW DRILLING LOG IS
PROJECT INSPECTOR SHEET 4
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK 0(r ? SHE£TS

ELEV.
a.

DEPTH
b.

oc;

°£

27^^

°ft

29 ~

10

31 ——

32 ——

33 ~

DESCRIPTION OF MATERIALS
c.

POORLY GRADED SAND WITH GRAVEL
(SP): MEDIUM DENSE, WET, MEDIUM
GRAINED SAND, 20X-25X GRAVEL,
OUTWASH DEPOSITS.

4

POORLY GRADED SAND WITH GRAVEL
(SP): SAME AS THE INTERVAL FROM
23.9'-25.0' EXCEPT DENSE, 20X
GRAVEL.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 3.2
UNITS
02 = 20.9X.
LEL = OX

BREATHING
ZONE
HNU = 3.2
UNITS
Q2' 20.9X
LEL = OX

CEO TECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

g.

9

10

5

12

24

REMARKS
h.

N = 19

REC. = 0.8'

N = 36
REC. = 1.5'

—

—

—

—

—

—

—

—

—

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
1 WTII2B



£.î -

?

rv

r

'v*"s

^

HTW DRILLING LOG ^
PROJECT INSPECTOR SHEET 5

PMCO DUMP SUPERFUND SITE MICHELLE BENAK OF 1 ^^

ELEV.
o.

)

DEPTH
b.

—

—

—

i

36 ——

37 ~

-

—

39 ~

40 ~

41 — —

42 ~

43 —

DESCRIPTION OF MATERIALS
c.

POORLY GRADED SAND WITH GRAVEL
(SP): SAME AS THE INTERVAL FROM
23.9'-25.0'.

POORLY GRADED SAND WITH GRAVEL
(SP): SAME AS THE INTERVAL FROM
23.9'-25.0' EXCEPT BROWN, 35X-40X
GRAVEL UP TO l'/2' IN DIAMETER.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU - 3.0
UNITS
02 = 20.9X
LEL = OX

BREATHING
ZONE
HNU = 3.4
UNITS
02 = 20.9X
LEL = OX

CEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

4-

6

12

\A

35

16

13

REMARKS
h.

N = 26
REC. = 1.2'

N = 29
REC. = 0.4'

—

—

—

—

—

—

—

1 PROJECT 1 HOLE NO.1 HIMCO DUMP SUPERFUND SITE ' WTII2B



HTW DRILLING LOG
PROJECT INSPECTOR

HIMCO DUMP SUPERFUND SITE MICHELLE BENAK

ELEV.
a.

DEPTH
b.

44 — ̂

45 -.-I

46 ——

47 ——

—

—

—

50 ——

51 ~~

52— -

DESCRIPTION OF MATERIALS
c.

POORLY GRADED SAND WITH GRAVEL
(SP): SAME AS THE INTERAL FROM
23.9'-25.0' EXCEPT GRAVEL UP TO
I'/z1 IN DIAMETER.

POORLY GRADED SAND (SP): VERY
DENSE, WET, BROWN. FINE SAND.
OUTWASH DEPOSITS.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 3.4
UNITS
02 - 20.9X
LEL = OX

BREATHING
ZONE
HNU = 3.0
UNITS
02 = 20.9X
LEL = OX

CEOTECH SAMPLE
OR CORE BOX NO

9.

i

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0.

21

16

7

15

16

36

HOLE NO.

WTII2B
SHEET £

OF 7 SHEETS

REMARKS
h.

N = 23
REC. = 1.2'

N = 52
REC. = 1.2'

s-
V

—

—

—

=^>*r

—

—

— ^

—

^

PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTII2B



HTW DRILLING LOG ^B
PROJECT NSPECTOR SHEET 7

, HIMCO DUMP SUPERFUND SITE MICHELLE BENAK v -, ^^

9 ELEV.
o.

DEPTH
b.

53 — -

54 ——

!

—

55 ——

56 ——

57 —I

58 ——

59 ——
—
—
—
—

60 ——

DESCRIPTION OF MATERIALS
c.

POORLY GRADED SAND (SP): SAME
4S THE INTERVAL FROM 49.2'-50.0'.

I

POORLY GRADED SAND WITH GRAVEL
(SP): VERY DENSE. WET. 25X-30X
GRAVEL UP TO l'/2' IN DIAMETER,
OUTWASH DEPOSITS.

-.

POORLY GRADED SAND (SP): VERY
DENSE, WET. OUTWASH DEPOSITS.

BOTTOM OF HOLE e 59.3'

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 3.2
UNITS
02 = 20.9X
LEL = OX

BREATHING
ZONE
HNU = 2.8
UNITS
02 = 20.9X
LEL = OX

GEOTECH SAMPLE
OR CORE BOX NO

••

D-l

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

fl-

13

23

39

II

03

REMARKS
h.

N = 62
REC. = 1.5'

N = 89
(ONE 6' INTERVAL
ONLY)
REC. = 0.8'

CLEANED HOLE OUT
WITH AUGERS TO
60.0', THEN SET
MONITORING WELL IN
BORING.

——

E
-——_
—_._

—

PROJECT I HOLE NO.
HIMCO DUMP SUPERFUND SITE WTII2B



ELEVATION GROUND WATER PROJECT

5optfgFt>Ajb
DATE: INSTALLED STARTED

8-33-15
COMPLETED LOCATION (Coordinates or Stat ion)

ELEVATION TOP OF HOLE

^.sgfc- 744. ofi
TOTAL DEPTH OF HOLE

(oG.O
HOLE (40.

13TU2B

.ft.

MONITORING WELL CONSTRUCTION DIAGRAM
(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING

TYPE OF
PROTECTIVE CASING:

PROTECTIVE POSTS ————— *

CONCRETE PAD 4 'X4 'X4" ——— ,
l-:̂

CASING 0 -. N_l/
llf DIAMFTFR: ^ m-
a-, TYPF OF PIPE JOINTS:«*»<*«-^eO

^ TYPF OF Rl ANK CASING:5c*VWoU- HO
1/1 ffC
^ TOP OF SEAL

X TYPE OF SEAL J^ f̂1^^
CD ^"^ ^ 55-*V *lTCt
g TOP OF FILTERPACK ^^QOT

TOP OF SCREEN ^ ———

2
UJ
UJ -p -.g^ ^-^
^2 FILTERPACK ———————————— ̂ "^
^^
Ul

BOTTOM OF SCREEN
BOTTOM OF WELL
BOTTOM OF BORING

/

1
8*
X

1
1
' V
55«*•'

•i?

v

#.-

1

g1»g
$fry%M

t
STICK-UP 3.1 -ft, GROUND SURFACE

1 >fl, -Jl ~

SCREEN INFORMATION

SCREEN DIA.: •? •*» •
SLOT WIDTH: .O.Oao in.
SCHEDULE: HO
MATERIAL: 51 PVC D STAINLESS

^ STEEL
D OTHER (DESCRIBE)

uc >.13.2 ft

S * - ^ f t .
SH^ ft

FILTERPACK MATERIAL .-.,.
TYPE' Jl~3o CoJc,"-culo OIMC<
RACKFII 1 MFTHOD: RH)̂ «<^ cU

dvy^^Uv 3p<VC<. bif.jWCgn

r,S/-y f^^ O.̂ ^s

sn,4 «.
S1> ft.
(•O.C? f t

N*

WELL PLUG

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS
DATE/TIME/LEVEL E^H-IS



HTW DRILLING LOG HOLE NO.

WTII3A
I. COMPANY NAME

U.S. ARMY CORPS OF ENGINEERS
2. DRILLING

N/A
SUBCONTRACTOR SHEET I

OF | SHEETS
PROJECT
HIMCO DUMP SUPERFUND SITE

4. LOCATION

ELKHART, IN.
5. NAME OF DRILLER

JOE MORRISSEY
6. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
7.SIZES AND TYPES OF DRILLING

AND SAMPLING EQUIPMENT
STEEL SPLIT SPOON SAMPLER
DRIVEN BY A 140 POUND HAMMER

4'/V I.D. HSA; 2" O.D. CARBON 8. HOLE LOCATION

9. SURFACE ELEVATION

FOR SPT; HNU PI 101 PIP; ISTMX
410 CGI. 10. DATE STARTED

8-10-95
«. DATE COMPLETED

8-10-95
12. OVERBURDEN THICKNESS

UNKNOWN
IS. DEPTH CROUNDWATER ENCOUNTERED

16.5'

13. DEPTH DRILLED INTO ROCK

N/A

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

8-11-95 2:30' PM 15.75'
14. TOTAL DEPTH OF HOLE

23.7'
IT. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY)

2 'PVC

23. SIGNATURE OF INSPECTOR

MICHELLE BENAK

ELEV. DEPTH
b.

DESCRIPTION OF MATERIALS
C.

FIELD SCREENING
RESULTS

d.

GEOTECH SAMPLE
OR CORE BOX NO.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

9-
REMARKS

h.

0 — SEE LOG OF BORING FOR WTII3B FOR
A DESCRIPTION OF MATERIALS.

BACKGROUND
HNU - 1.0
UNITS
02 = 20.9X
LEL = OX

3REATHING
ZONE
HNU = 0.0
UNITS
02 = 20.9X
LEL = OX.

AUGERED TO 23.7'
AND SET A
MONITORING WELL
IN THE BORING.

10

15

20

3REA THING
ZONE
HNU = 2.0
UNITS
02 - 2I.OX.
LEL = OX

WATER @ 16.5' -

BOTTOM OF HOLE 6 23.7'

25 —
PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.

WTII3A



ELEVATION GROUND W A T E R PROJECT

DATE INSTALLED STARTED COMPLETED LOCATION (Coordinates or Station)

ELEVATION TOP OF HOLE

. Z
SIGi INSPCTOR

TOTAL DEPTH OF HOLE

..7 -ft.
HOLE NO.

jt.

MONITORING WELL CONSTRUCTION DIAGRAM
(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING

TYPE OF
PROTECTIVE CASING: h.«K

IOH Of- WLLL a
1 PROTECTIVE POSTS ————— *

CONCRETE PAD 4'X4'X4"

CASING 3 - MJ
i., niAMFTFR: "*• ln-

°--. TYPE OF PIPE JOINTS: ""W*-**
O C 1 \
c> TYPE OF BLANK CASING:-*-****'

j- TOP OF SEAL

I TYPE OF SEAL: H Ott̂ lLVv
0 ^- ĵPr t
g TOP OF FILTERPACK Tp^

TOP OF SCREEN

z
UJ
LiJ -j.

OT z FILTERPACK ——————————— -^

UJ

BOTTOM OF SCREEN
BOTTOM OF WELL
BOTTOM OF BORING

|-.;V.'.

^

•J

J«. Mt?
Pv/C

i'k
r^J

J

/-^

r

V-

P%
tkV

!
i
'V.

?
§

v

•fi

•>

\x-

§••
^
£;
%

$

'};
'^S

%

..:•

:•

—— J—

STICK-UP ^<"7-ft. GROUND SURFACE
1 ^ ^ ^

•;.V:-"v)

SCREEN INFORMATION

SCREEN DIA.: 2 i^ .
SLOT WIDTH: 0.030 I'A.
SCHEDULE: He?
MATERIAL: t&PVC D STAINLESS

^ STEEL
D OTHER (DESCRIBE)

7,1 ft.

10. <f> ft.11.7 ft

FILTERPACK MATERIAL r'i.
JYp^ :|^,—36 Cc)lo>"T(u5t Ji *'^

RACKFII 1 METHOD: fowtrTE^ cio

rW a^ ^^t/s.

ai,1 n,

WELL PLUG

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS
DATE/TIME/LEVEL "*0 fe.5

• 75

nr,\i



HTW DRILLING LOG
HOLE NO.

WTII3B
I. COMPANY NAME

U.S. ARMY CORPS OF ENGINEERS
2. DRILLING SUBCONTRACTOR

N/A

SHEET I

OF 8 SHEETS
3. PROJECT

HIMCO DUMP SUPERFUND SITE
A. LOCATION

ELKHART, IN.
5. NAME OF DRILLER

JOE MORRISSEY
6. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
T.SIZES AND TYPES OF DRILLING

AND SAMPLING EQUIPMENT 6'/V I.D. HSA; 6" O.D. CME CONTINUOUS
SAMPLER TO 23.5', THEN SWITCHED

B. HOLE LOCATION

TO 2'O.D. CARBON STEEL SPLIT 9. SURFACE ELEVATION

SPOON SAMPLER DRIVEN BY A MO
POUND HAMMER FOR SPT;HNU
PI 101PID; 1STMX 410 CGI.

10. DATE STARTED
8-9-95

L DATE COMPLETED

8-10-95
B. OVERBURDEN THICKNESS

UNKNOWN
IS. DEPTH CROUNOWATER ENCOUNTERED

16.8'
13. DEPTH DRILLEPd'ITO ROCK

N/A
16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

8-10-95 8:03 AM 16.3'. 8-11-95 2:15 PM 16.0'
14. TOTAL DEPTH OF HOLE

70.0'
17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHN1CAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY)

2 'PVC

23. SIGNATURE OF INSPECTOR

MICHELLE BENAK

DEPTH
b.

DESCRIPTION OF MATERIALS
FIELD SCREENING

RESULTS
a.

CEO TECH SAMPLE
OR CORE BOX NO.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0.
REMARKS

h.

TOPSOIL: BROWN, ROOTS.

POORLY GRADED SAND <SP): MOIST,
LIGHT BROWN, FINE TO MEDIUM SAND,
OUTWASH DEPOSITS.

BACKGROUND
-INU - 0.2
UNITS
02 = 20.9X
LEL = OX

BREATHING
ZONE
HNU = 0.0
UNITS
02 = 20.9X.
LEL = O'/.

RUN «l
START 9:44
STOP 9:48
REC. = 5.0'

5 -
PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.

WTII3B



jfe^

HTW DRILLING LOG me
PROJECT INSPECrOR SHEET 2

HIMCO DUMP SUPERFUNO SITE MICHELLE BENAK ^ g SHEm

ELEV.
a.

DEPTH
b.

6 — —

7 -~-

9 — ̂

10 — -

II ~

12 — -

—

13 ——

14 ——

DESCRIPTION OF MATERIALS
c.

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM 0.5'-5.0'
EXCEPT FINE TO COARSE SAND AND
UP TO IOX GRAVEL.

4

WELL GRADED GRAVEL WITH SAND
GW): LIGHT BROWN, 65X-70X FINE TO

COARSE GRAVEL. 30X-35X FINE TO
COARSE SAND. OUTWASH DEPOSITS.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 0.2
UNITS
02 - 2I.OX
LEL - OX.

BREATHING
ZONE
HNU = 0.9
UNITS
02 = 20.9V.
LEL = OX

CEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0.
REMARKS

h.

RUN "2
START 9:52
STOP 9:56
REC. = 3.7'

RUN «3
START 10:01
STOP 10:05

MEASURED HOLE e
4' BELOW GROUND

SURFACE AT THE
END OF RUN «3.

—

—

—

—

—

—

—

—

PROJECT
HIMCO DUMP SUPERFUND SITE

I HOLE NO.
1 WTII3B

.,-*->,

J



^

0

r -

*

-,f

HTW DRILLING LOG ^,5
IjPROJECT INSPECTOR SHEET 3
¥S»CO DUMP SUPERFUND SITE MICHELLE BENAK ^ 8 5^^

ElEV.
a.

tf

)

)

DEPTH
b.

15 — -

1C

__

17 — -

ID

19 ——

20 — -

21 ——

22 ~

24 -

DESCRIPTION OF MATERIALS
c.

WELL GRADED GRAVEL WITH SAND
(GW): SAME AS THE INTERVAL FROM
IO.OH5.0'.

^

WELL GRADED GRAVEL WITH SAND
GW): SAME AS THE INTERVAL FROM
0.0' -15.0'.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 0.2
UNITS
02 = 20.9X
LEL = OX

BREATHING
ZONE
HNU =0.7
UNITS
02 - 2I.OX
LEL - OX

BREATHING
ZONE
HNU = 0.1
UNITS
02 = 20.9X
LEL = OX

CEOTECH SAMPLE
OR CORE BOX NO

«.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0-

40

REMARKS
h.

RUN "4

START 10:12
STOP 10:16

WATER 6 16.8'

MEASURED HOLE 8
17.5' BELOW GROUND
SURFACE AT THE
END OF RUNWAY.

RUN "5

—

—

—

—

—

—

—

—

— •-

———

H

———

1 PROJECT 1 HOLE NO.
1 HIMCO DUMP SUPERFUND SITE ' WTII3B



HTW DRILLING LOG S'
PROJECT INSPECTOR SHEET 4
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK ^ 8 SHE£TS

FIEV.
d.

DEPTH
b.

—

25 ——

26 — T

27 ——

OO

29- ~

30 ——

T>

33 ~~

DESCRIPTION OF MATERIALS
c.

t

POORLY GRADED SAND WITH GRAVEL
(SP): MEDIUM DENSE, WET, BROWN,
I5X GRAVEL, OUTWASH DEPOSITS.

!.

FIELD SCREENING
RESULTS

a.

BREATHING
ZONE
HNU =0.7
UNITS
02 = 2I.OX.
LEL = OX

GEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

<3-

36

103

5

7

II

REMARKS
h.

N = 139
REC. = 1.5'

AUTOMATIC HAMMER
APPARENTLY
MELFUNCTIONED,
PRODUCING
ARTIFICIALLY HIGH
BLOW COUNTS.

N = 18
REC. = 1.3'

i

—

—

—

—

— i

— »

~ ^

__ i

1 PROJECT 1 HOLE NO.
1 HIMCO DUMP SUPERFUND SITE ' WTII3B



^

r

.)

t

)

HTW DRILLING LOG ^,£
JvPROJECT INSPECTOR SICET 5

%MCO DUMP SUPERFUND SITE MICHELLE BENAK ^ fl SHKTS

ELEV.
o.

DEPTH
b.

34 ~

7R

7T

37— J

70

39 ——

40 "~

t ——

41 ~

42 ~

43 -

DESCRIPTION OF MATERIALS
c.

POORLY GRADED SAND WITH GRAVEL
(SP): SAME AS THE INTERVAL FROM
28.5'-30.0' EXCEPT LOOSE.

WELL GRADED SAND (SW): LOOSE, WET,
DARK TO LIGHT BROWN. 5X GRAVEL.
OUTWASH DEPOSITS.

FIELD SCREENING
RESULTS

d.

3REATHING
ZONE
HNU = 1.4
UNITS
02 = 20.9'X
LEL = Q7.

BREATHING
ZONE
HNU =1.4
UNITS
02 = 20.9X
LEL = OX

OEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

O-

1

1

3

1

1

4

REMARKS
h.

N = 4
REC. = 0.5'

N = 5
REC. = 1.4'

—

—

—

—

—

—

—

—

E

PROJECT MOLE NO.
HIMCO DUMP SUPERFUND SITE WTII3B



HTW DRILLING LOG JS£
PROJECT NSPECTOR SHEET g
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK ^ 8 SHE£TS

ELEV.
0.

DEPTH
b.

—

44 ——

—

45 '-

4G ——

47 ——

48 ——

49 ——

—

51 _ Z

52 ——

DESCRIPTION OF MATERIALS
c.

WELL GRADED GRAVEL WITH SAND
(GW):VERY DENSE. BROWN TO LIGHT
BROWN. 802 FINE TO COARSE
GRAVEL. 202 FINE TO COARSE SAND,
OUTWASH DEPOSITS.

WELL GRADED GRAVEL WITH SAND
:GW): SAME AS THE INTERVAL FROM
44. 2'-45.0' EXCEPT MEDIUM DENSE.

FIELD SCREENING
RESULTS

BREATHING
ZONE
HNU = 1.4
UNITS
02 = 20.92
LEL = W,

BREATHING
ZONE
HNU = I.I
UNITS
02 = 20.92
LEL = 02

CEOTECH SAMPLE
OR CORE BOX NO

«.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

g.

9

20

50

2

18

7

REMARKS
h.

N = 70
REC. = 1.5'

MEASURED HOLE 6
45.6' B.O.H.

N = 25
REC. = 0.9'

—

—

—

—

—

~

—

—————

— ,

1 PROJECT 1 HOLE NO.1 HIMCO DUMP SUPERFUND SITE ' WTII3B

...J



1 HTW DRILLING LOG JJJJJ
{PROJECT INSPECTOR SHEET 7
,̂ IMCO DUMP SUPERFUND SITE MICHELLE BENAK ^ 8 SH£ETS

nev.
a.

)

>

DEPTH
b.

53 — —

CA

i

55 ——

56 ——

57

—

CO

(TO

60 ~

61 — —

62 —

DESCRIPTION OF MATERIALS
c.

WELL GRADED SAND (SW): SATURATED
DENSE. OUTWASH DEPOSITS.

4

POORLY GRADED SAND (SP): MEDIUM
DENSE, WET, GREY TO BROWN, 57.
GRAVEL. OUTWASH DEPOSITS.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU - 0.8
UNITS
02 = 20.9X
LEL = OX

BREATHING
ZONE
HNU =0 .4
UNITS
02 = 20.9'X
LEL = OX

CEOTECH SAMPLE
OR CORE BOX NO

e.

i

ANAL r TIC AL
SAUPLE NO.

f.

BLOW
COUNTS

9-

13

28

21

1

2

10

REMARKS
h.

N = 49
REC. = 0.8'

N = 12
REC. = 1.5'

—

—

——

=

—

—

PROJECT
1 HIMCO DUMP SUPERFUND SJTE

HOLE NO.
1 WTII3B



HTW DRILLING LOG ro
PROJECT INSPECTOR SHEET g

HIMCO DUMP SUPERFUND SITE MICHELLE BENAK ^ g SHEETS

ELEV.
a.

DEPTH
b.

63 ——

64 — '

(* r

66 ——

67 ——

68 ——

(7 0

70 ~

71 ~"

DESCRIPTION OF MATERIALS
c.

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM 58.5'-60.0'
EXCEPT LOOSE.

BOTTOM OF HOLE 8 70.0'

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 0.4
UNITS
02 = 20.9X
LEL = OX.

BREATHING
ZONE
HNU = 2.1
UNITS
02 = 20.97.
LEL - OX.

GEOTECH SAMPLE
OR CORE BOX NO

e.

D-l

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

a-

2

2

5

2

3

2

REMARKS
h.

N = 7

REC. = 1.5'

" N = 5
REC. - 0

BOTTOM OF HOLE
MEASURED AT 67.8'
BELOW GROUND
SURFACE UPON
PULLING THE SPLIT
SPOON SAMPLER.

——

—

—

— >

—

——

z_>

,J

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII3B



ELEVATION GROUND W A T E R PROJECT

(•i-i HA co
DATE INSTALLED STARTED COMPLETED0-u-ts- LOCATION (Coordinates or Station)

H071T?. 02.
ELEVATION TOP OF HOLE

,3
IRE/OFkiL ECTOR/

TOTAL DEPTH OF HOLE -ft. HOLE7 NO.

UJTU36

. f t .

- f t .

MONITORING WELL CONSTRUCTION DIAGRAM
(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING

TYPE or
PROTECTIVE

/u,/

OQ/~\TC"^TI\/(r n/*>C~TC~ -^

CONCRETE PAD 4'X4'X4"

CASING ^ , N
,., DIAMETER: *• "^ •

°- . TYPE OF PIPE JOINTS: tW«.
Q -.

^ TYPE OF BLANK CASING:-*^
(/i
^ TOP OF SEAL

£ TYPE OF SEAL: 3 V b^>iv
0 "~\_
g TOP OF FILTERPACK ^fc

TOP OF SCREEN

-Z-
UJ
UJ _

0 000 2 FILTERPACK ————————————

UJ
3t

i BOTTOM OF SCREEN

A

Rv%

-J
<Mc. Ho
(VC

-— -

-^^"

BOTTOM OF WELL
BOTTOM OF BORING

'x-Ij
v
=

v^

1

i
:•

STICK-UP 3,7 ft. GROUND SURFACE

1 >A ^ >&,

SCREEN INFORMATION

SPRFFN niA : A |V*.
SLOT WIDTH: b,O&C>tr\,
SCHEDULE: H°
MATERIAL: tA.PVC D STAINLESS

•^ STEEL
D OTHER (DESCRIBE)

< i * C* 1 1 .

51. O ft.
£3,3 ft

FILTERPACK MATERIAL _,
TYPE' J^>""3CP Cr>IC/"fl^O ^\l<£<
RACKFII 1 MFTHnn:f^k-V«J «O«

Cisi'v o.v\.a «.t/^tvS .

/J.7.M fr

67. £ ft
WELL PLUG

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS
DATE/TIME/LEVEL ?-V\5 JO! iS no-fc

>f.o ft,

G E O L I B ' M I S C D I A I . D G N



HTW DRILLING LOG ™°A
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1

U.S. ARMY CORPS OF ENGINEERS N/A OF 3 SHEETS
3. PROJECT

HIMCO DUMP SUPERFUNO SITE
5. NAME OF DRILLER

JOE MORRISSEY
7.SIZES AND TYPES <X

AND SAMPLING EOU
JpOgLUNG 4T/4' I.D. HSAJ 2' O.D. CARBON

STEEL SPLIT SPOON SAMPLER
DRIVEN BY A 140 POUND HAMMER
FOR SPT; HNU PIIOIPID;ISTMX
410 CGI.

12. OVERBURDEN THICKNESS
UNKNOWN

13. DEPTH DRILLED INTO ROCK
N/A

H. TOTAL DEPTH OF HOLE

23.0'

*. LOCATION
ELKHART, IN.

6. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
8. HOLE LOCATION

9. SURFACE ELEVATION

10. DATE STARTED
8-21-95

II. DATE COMPLETED

8-21-95
15. DEPTH GROUNOWATER ENCOUNTERED

16.0'
16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILUNG COMPLETED

8-22-95 7:47 AM 15.1'
17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
1

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL

ELEV.
a.

DEPTH
b.

0 —

1 — ̂

•>

3 ~~

A ~

—

2'PVC

DESCRIPTION OF MATERIALS
c.

POORLY GRADED SAND (SP): LOOSE
MOIST, TAN, MEDIUM TO COARSE
SAND, OUTWASH DEPOSITS.

OTHER (SPECIFYI OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
——————————————— ——————————————— ——————————————— RECOVERY

7.

OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

FIELD SCREENING
RESULTS

d.

BACKGROUND
HNU = 0.6
UNITS
02 = 20.9X
LEL = OX

BREATHING
ZONE
HNU = 0.2
UNITS
02 = 20.9'X
LEL = 07.

GEOTECH SAMPLE
OR CORE BOX NO.

e.

MICHELLE BENAK

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

g.

3

3

3

REMARKS
h.

N = 6
REC. = 1.3'

[

"•

—— V

— %

PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTII4A



1 HTW DRILLING LOG l£fH£
{PROJECT INSPECTOR SHEET 2
^IMCO DUMP SUPERFUND SITE MICHELLE BENAK ^ 3 SHEETS

/
ELF.V.

o.

I

DFPTH
b.

6 ~

7 --^

0

9 — -

in

II ——

p

13

—

M

—

DESfRIPTION OF MATERIALS
c.

J

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM 3.5' -5.0'
EXCEPT RUST COLOR, COARSER
SAND.

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM 3.5' -5.0'
EXCEPT LIGHT BROWN, COARSER
SAND.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 0.2
UNITS
02 = 20.9X
LEL = 07.

BREATHING
ZONE
HNU = O.I
UNITS
02 = 2I.OX
LEL = OX

OEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0-

3

A

5

3

3

REMARKS
h.

N - 9
REC. = 1.4'

N - 7
REC. = 1.5'

——

——

—

—

—

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII4A



*
HTW DRILLING LOG ^

PROJECT INSPECTOR SHEET 3
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK QF 3 SHKTS

ELEV.
o.

V

DEPTH
b.

15 —— -

16 ——

" 1

19 ——

20 ——

21 ~"

22 — -

23 ——

24 -

DESCRIPTION OF MATERIALS
c.

t

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM 3.5'-5.0'
EXCEPT MEDIUM DENSE, WET. BROWN.
IOX GRAVEL.

BOTTOM OF HOLE e 23.0'

FIELD SCREENING
RESULTS

d.

CEO TECH SAMPLE
OR CORE BOX NO

e.

'

D-l

ANALYTICAL
SAMPLE NO.

f.

'

BLOW
COUNTS

0-

4

4

8

17

REMARKS
h.

WATER 6 16.0'

N = 25
REC. = 1.5'

/

—

—

—

—

—

— ̂

—

—

—

—

—

=:NH

PROJECT
HIMCO DUMP SUPERFUNO SITE

1 HOLE NO.
WTII4A



ELEVATION GROUND W A T E R PROJECT

DATE INSTALLED STARTED COMPLETED, LOCATION (Coordinotes or Station)

ELEVATION TOP OF HOLE . OE/7IN3PECTOR

HOLE NO.
t-

TOTAL DEPTH OF HOLE

HJ

- f t .

MONITORING WELL CONSTRUCTION DIAGRAM
CALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING ——:———
TYPE OF W-^Cfc
PROTECTIVE CASING: JvMCiL

' PROTECTIVE POSTS —————— *

CONCRETE PAD 4'X4'X4" ——— .
|::v,%

CASING - - N_/
uj DIAMETFR: *• VA"
Q- , , •
°- •. TYPE OF PIPE JOINTS: • *\ve«x\e-t^

^ TYPF OF Rl ANK CASING-^^w^C TL>

PVCJ^ TOP OF SEAL

x TYPE OF SEAL: "3^"^r^v-l.
C_1 "~^ -̂̂  ~V4^^—'

g TOP OF FILTERPACK ^ f̂̂ lc^5

TOP OF SCREEN ^ ———

UJ
I-̂ J -i- ^
gX ^^^

00 z FILTERPACK ———————————— -^^

LU

BOTTOM OF SCREEN
BOTTOM OF WELL
BOTTOM OF BORING

s";
'x/

/v
&
'VV
'̂

^
i
'V.

•S
•|ii

v

;^

p.s
,*;**
-v

1
$/•v.
•?
¥:

•;.-

T i c" IJ-
5TICK-UP <*'-> it GROUND SURFACE

1 -Wi -^ %»/
:."-.-:'̂

SCREEN INFORMATION

SCRFFN niA .: 3i trt, .
SLOT WIDTH: 0.03O 'A.
SCHEDULE: 4'O
MATERIAL: S( PVC D STAINLESS

^ STEEL
D OTHER (DESCRIBE)

7«» tt.

1fl ft.
11, L) ft.

FILTERPACK MATERIAL f—
TYPE : lt"3o Colorado ^(i^
RACKFII 1 MFTHOn:R^."«^ dot

CL^Al^fCC^ *^P<vC£ J> -̂T\*J C^V\

'̂vSC*'* fl>\̂  O .̂LJ4^4CS -

22.0 ft.
7.2. Z ft
13.0 ft

WELL PLUG

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS

DATE/TIME/LEVEL #"3i
"7'.

PH
\S. I

G E O L I B ^ I S C D I A I . D G N



HTW DRILLING LOG ^
PROJECT INSPECTOR SHEET g
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF g SHE£TS

F.LEV.
o.

DEPTH
b.

44 — —

45 -«

46 — -

47 ——

48 ——

—

49 ——

sn

51 _Z

cro , „

DESCRIPTION OF MATERIALS
c.

POORLY GRADED SAND WITH GRAVEL
(SP): SAME AS THE INTERVAL FROM
33.5--35.0' EXCEPT MEDIUM DENSE.
35X GRAVEL.

4

POORLY GRADED SAND (SP): MEDIUM
DENSE, WET, BROWN, MEDIUM TO
COARSE SAND, TRACE OF GRAVEL,
OUTWASH DEPOSITS.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 4.8
UNITS
02 = 20. 17.
LEL = OX

BREATHING
ZONE
HNU = 5.0
UNITS
02 = 20.7X
LEL = OX

OEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0-

13

14

13

23

20

6

REMARKS
h.

N = 27
REC. = 0.2'

N = 26
REC. = 0.7'

—

—

—

—

—

—

——

H-*l

PROJECT
HIMCO DUMP SUPERFUND SITE

T HOLE NO.1 WTII4B



1 HTW DRILLING LOG ^
^PROJECT INSPECTOR SHEET 7
rHIMCO DUMP SUPERFUND SITE MICHELLE BENAK ^ g ^^

ELEV.
a.

DEPTH
b.

53 ——

54 ——

I

55 — —

e-x*

57 ~

r- Q

59— -

61 — —

—

DESCRIPTION OF MATERIALS
c.

NELL GRADED SAND WITH GRAVEL
:SW): MEDIUM DENSE, WET. BROWN,
GRAVEL UP TO ,5V IN DIAMETER.

WELL GRADED SAND WITH GRAVEL
SW): SAME AS THE INTERVAL FROM
53.5'-55.0'.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 3.8
UNITS
02 = 20.8X
LEL = OX

BREATHING
ZONE
HNU = 3.8
UNITS
02 - 20.8X
LEL = OX

CEO TECH SAMPLE
OR CORE BOX NO

e.

i

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

g.

10

12

9

15

9

9

REMARKS
h.

N = 21
REC. = 0.1'

N = 18
REC. = 0.5'

—

—

—

—

—

—

—

—

—

—

—

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE HO.
WTII4B



HTW DRILLING LOG ™
PROJECT INSPECTOR SHEET 8
HIMCO DUMP SLJPERFUND SITE MICHELLE BENAK OF 8 SH£ETS

ELEV.
o.

DEPTH
b.

r ~j

64 ' "

r c

66— —

67 ——

—

—

—

—

—

—

—

—

DESCRIPTION OF MATERIALS
c.

WELL GRADED GRAVEL WITH SAND
(GW): MEDIUM DENSE, WET, BROWN TO
GREY. I5X-20X MEDIUM TO COARSE
SAND. OUTWASH DEPOSITS.

%

BOTTOM OF HOLE @ 66.0'

FIELD SCREENING
RESULTS

a.

BREATHING
ZONE
HNU - 4.8
UNITS
02 - 20.8X
LEL = OX

CEOTECH SAMPLE
OR CORE BOX NO

c.

i

D-l

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0.

5

7

12

REMARKS
h.

N - 19
REC. = 1.5'

-

—

—

—

—

—

—

—

—

—

—

—

—

J

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII4B



ELEVATION GROUND W A T E R

DATE INSTALLED STARTED COMPLETED

ELEVATION TOP OF HOLE

TOTAL DEPTH OF HOLE

(,2.1

U.c

PROJECT

LOCATION (Coordinates or Station)
. 407^15.7'

HOLE NO.

MONITORING WELL CONSTRUCTION DIAGRAM
(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING
TYPE OF

PROTECTIVE

jt.

.ft.

IUK Ul- WtLL r-

PROTECTIVE POSTS ————— »

CONCRETE PAD 4 'X4 'X4" ——— .
I'-J' C-

CASING .-i • N-^
UJ DIAMETER: <*- >A •

°- , TYPF OF PIPF JOINTS: "H»ir«O<<>

^ TYPF OF Rl ANK P ASINC: JtxW^U HO

fVC
£ TOP OF SEAL _

X TYPE OF SEAL\50\;<t5^^A^1A\,1
f T ^^~^^ ^^»J 1_

g TOP OF FILTERPACK "̂ 5^ '

TOP OF SCREEN ^ ———

LJ
UJ _ ..o; j^ ~^

^ z FILTERPACK ——————————— -^^

UJ

BOTTOM OF SCREEN
BOTTOM OF WELL
BOTTOM OF BORING

V;

1
XV'
,<y

&

\H

3
j-V

<|i
jj|i!

V

'-:

.".- • ; P

!̂
1.£
1̂
;'<:i?i

——— 1~

STICK -UP 3»S -ft. GROUND SURFACE
i >& ~# ^

-.T-'X-Yl

SCREEN INFORMATION

SCRFJFN DIA.: ol »* •
SI OT WIDTH: &>&££> in.
SCHEDULE: HO
MATERIAL-' C4 PVC D STAINLESS

^ STEEL
D OTHER (DESCRIBE)

i\< 7~3k / ft

5fc, 2 ft.
fcOvJ? ft

FILTERPACK MATERIAL <-,-.^

RAHKFII 1 METHOD: T^UiVri «O

Avvviolav ^pticd p^TVCfi^

4,5,^ ft.
65,5 ft

— ££«O ft.

5U,'k\

WELL PLUG

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS
DATE/TIME/LEVEL '̂33'SS

G E O U B ^ M I S C D I A I . D G N



HTW DRILLING LOG
HOLE NO.

WTII5A

I. COMPANY NAME
U.S. ARMY CORPS OF ENGINEERS

2. DRILLING SUBCONTRACTOR
N/A

SHEET I

OF 3 SHEETS
3. PROJECT

HIMCO DUMP SUPERFUNO SITE
4. LOCATION

ELKHART, IN.
5. NAME OF DRILLER

JOE MORRISSEY
6. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
7.SI2ES AND TYPES OF DRILLING

AND SAMPLING EQUIPMENT
STEEL SPLIT SPOON SAMPLER
DRIVEN BY A 140 POUND HAMMER

4'/V I.D. HSA; 2" O.D. CARBON 8. HOLE LOCATION

9. SURFACE ELEVATION

FOR SPTjHNU PIIOIPIDjISTMX
410 CGI. 10. DATE STARTED

8-22-95
I. DATE COMPLETED

8-22-95
12. OVERBURDEN THICKNESS

UNKNOWN
IS. DEPTH GROUNOWATER ENCOUNTERED

12.2'
13. DEPTH DRILLED INTO ROCK

N/A
16. DEPTH TO WATER (AND ELAPSED TIME AFTER DRILLING COMPLETED

14. TOTAL DEPTH OF HOLE
18.0'

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. CEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS VOC OTHER (SPECIFY) OTHER (SPECIFY! OTHER ISPECIFY) 21. TOTAL CORE
RECOVERY

22. DISPOSITION OF HOLE MONITORING WELL OTHER (SPECIFY!

2' PVC

23. SIGNATURE OF INSPECTOR

MICHELLE BENAK

DEPTH
b.

DESCRIPTION OF MATERIALS
FIELD SCREENING

RESULTS
a.

CEOTECH SAMPLE
OR CORE BOX NO.

ANALYTICAL
SAMPLE NO.

BLOW
COUNTS REMARKS

h.

0 — BACKGROUND
HNU = 1.0
UNITS
02 = 20.9X
LEL = OX

— POORLY GRADED SAND (SP): LOOSE,
— MOIST, TAN, MEDIUM TO COARSE
— SAND, OUTWASH DEPOSITS.

BREATHING
ZONE
HNU = 1.5
UNITS
02 - 20.9X
LEL = OX

N = 9
REC. = 1.5'

5 —
PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.

WTII5A



^

*

V"'

V

HTW DRILLING LOG TTIBA
PROJECT INSPECTOR SHEET 2

HIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF 3 SH£ETS

/ ELEV-
0.

V

DEPTH
b.

6 ~

7 —— ;

9 — "

in

—

—
—

13

14 ~

DESCRIPTION OF MATERIALS
c.

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM 3.5'-5.0'
EXCEPT A LITTLE FINER GRAINED.

DOORLY GRADED SAND (SP): SAME
\S THE INTERVAL FROM 3.5'-5.0'
IXCEPT MEDIUM DENSE.

FIELD SCREENING
RESULTS

a.

BREATHING
ZONE
HNU = 0.8
UNITS
02 = 20.9%
LEL = OX.

BREATHING
ZONE
HNU = 0.6
UNITS
02 = 21.0'/.
LEL = OX

GEOTECH SAMPLE
OR CORE BOX NO

e.

t

D-l

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

a.

1

1

2

3

5

REMARKS
h.

N = 3

REC. = 0.4'

.

WATER a 12.2'

N = 10
REC. = 1.5'

—

—

—

—

i
—

E

1 PROJECT HOLE NO.1 HIMCO DUMP SUPERFUNO SITE WTII5A



HTW DRILLING LOG ^
PROJECT INSPECTOR SHEET 3
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK ^ 3 SHKTS

ELEV.
a.

'

DEPTH
b.

PC

16 — —

17 ——

1 FT

19 ——

—

—

I
—

—

—

—

DESCRIPTION OF MATERIALS
c.

t

BOTTOM OF HOLE e 18.0'

FIELD SCREENING
RESULTS

d.

CEOTECH SAMPLE
OR CORE BOX NO

e.

D-l

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0.

5

REMARKS
h.

-

—

—

—

—

——— >

—

— '

_

:)

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII5A



ELEVATION GROUND WATER PROJECT

DATE INSTALLED SLARTED COMPLETED LOCATION (Coordinates or Station)

"ELEVATION TOP OF HOLE T/JRE «F IrtSRECTOR

TOTAL DEPTH OF HOLE

l?.o
HOLE

iO .ft.

MONITORING WELL CONSTRUCTION DIAGRAM
(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING

TYPE OF
PROTECTIVE

. (

1 PROTECTIVE POSTS ————— *

CONCRETE PAD 4 'X4 'X4" ——— ,
jv.'.%

CASING * - N-r
DIAMFTFR: •*- **-•

°- •« TYPE OF PIPE JOINTS: "tV**-*^
Q i

§ TYPF OF BLANK CASING ̂ ^^k- ^O
1/1 We
£ TOP OF SEAL

* TYPE OF SEAL: *V WifWjJIe

5 TOP OF FILTERPACK r1* -̂*^^

, TOP OF SCREEN ^~~~~~~~ ———

UJ
LJ -i- --cc ̂  ^^
1/1 z FILTERPACK ——————————— ̂ ^^

UJ
5:

r BOTTOM OF SCREEN
BOTTOM OF WELL
BOTTOM OF BORING

\'

£•
N^

V

;/

I

i
{
^ X.

%1

3TICK-UP ^-'3 ft". GROUND SURFACE
1 ^ 4* v^

SCREEN INFORMATION

SCRFFN DIA.: ^i IA .
SI OT WIDTH: O.OlO i^A .
SCHEDULE: Ht?
MATERIAL; "Sf PVC D STAINLESS/v STEEL

D OTHER (DESCRIBE)
M T"'*- ft.

fc«5 f tn,'̂  ft

FILTERPACK MATERIAL _.
TYPE : ' fc~-^& CVilDradc OIMCC

RArKFII 1 MFTHOn: n^iff J a-o

^vvrtOUtr 5p<c(JL ll*H»^<>CH

n,M ft.
)?'O ft

WELL PLUG

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS
DATE/TIME/LEVEL B'21-^ I'-OP VM

GEOLIB:MISCDIA1.DGN



HTW DRILLING LOG
HOLE NO.

WTII6A

I. COMPANY NAME
U.S. ARMY CORPS OF ENGINEERS

2. DRILLING SUBCONTRACTOR
N/A

SHEET I

OF 3 SHEETS
3. PROJECT

HIMCO DUMP SUPERFUND SITE
4. LOCATION

ELKHART. IN.
5. NAME OF DRILLER

JOE MORRISSEY
6. MAHUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
7.SI2ES AND TYPES OF DRILLING

AND SAMPLING EQUIPMENT
STEEL SPLIT SPOON SAMPLER
DRIVEN BY A 140 POUND HAMMER

4VV I.D. HSA; 2" O.D. CARBON 8. HOLE LOCATION

9. SURFACE ELEVATION

FOR SPT:HNU PI 101 PID: ISTMX
410 CGI. 10. DATE STARTED

8-17-95
«. DATE COMPLETED

8-17-95
12. OVERBURDEN THICKNESS

UNKNOWN
15. DEPTH GROUNOWATER ENCOUNTERED

10.6'

13. DEPTH DRILLED INTO ROCK

N/A

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLINC COMPLETED
8-18-95 7:40 AM 7.9'

M. TOTAL DEPTH OF HOLE

15.0'
17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. CEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

22. DISPOSITION OF HOLE MONITORING WELL OTHER (SPECIFY)

2" PVC

23. SIGNATURE OF INSPECTOR

MICHELLE BENAK

ELEV. DEPTH
b.

DESCRIPTION OF MATERIALS
c.

FIELD SCREENING
RESULTS

d.

GEOTECH SAMPLE
OR CORE BOX NO.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS REMARKS

h.

0 —|SEE LOG OF BORING FOR WTII6B '
FOR A DESCRIPTION OF MATERIALS
DOWN TO 10'BELOW GROUND
SURFACE.

BACKGROUND
HNU = 0.2
UNITS
02 = 20.97.
LEL = OX

AUGERED TO 13.5'
AND OBTAINED A
SAMPLE FROM
13.5'- 15.0'.

5 -
PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.

WTII6A



'"""•>

-•- .̂--^

t

)

)

HTW DRILLING LOG ™«
PROJECT INSPECTOR SHEET 2

IHIMCO DUMP SUPERFUND SITE MICHELLE BENAK „,, 3 SHEErs

ELEV.
a.

V

DEPTH
b.

6 ~

»

0

9 ——

in

it —

12 — ̂

13 ~

I/I

DESCRIPTION OF MATERIALS
C.

(

POORLY GRADED SAND (SP): LOOSE,
WET. GREY. 57. GRAVEL, OUTWASH
DEPOSITS.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
02 = 20.9X
LEL = OX

CEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

9.

1

1

REMARKS
h.

WATER e 10.6'

'

N - A
REC. - 1.5'

— •

—

—

—

—

—

—

—

PROJECT • HOLE NO.
HIMCO DUMP SUPERFUNO SITE WTII6A



HTW DRILLING LOG H
W°̂

PROJECT INSPECTOR SHEET 3
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF 3 SHKTS

ELEV.
a.

DEPTH
b.

15 ———

16 ———

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

DESCRIPTION OF MATERIALS
c.

BOTTOM OF HOLE 6 15.0'

FELO SCREENING
RESULTS

d.

CEO TECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

Q-

3

REMARKS
h.

—

—

—

—

~ >

Z^

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.1 WTII6A



ELEVATION GROUND W A T E R

DATE INSTALLED STARTED COMPLETED

ELEVATION TOP OF HOLE

- "76
TOTAL DEPTH OF HOLE

ft.

PROJECT

LOCATION (Coordinates or Station)
H- »S"3i^5LS>5b g.

SIGN^T^RE OF I S P E C T O R

HOLE NO.

.ft.

.ft.

MONITORING WELL CONSTRUCTION DIAGRAM
(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING

TYPE OF
PROTECTIVE CASING:

TOP OF WELL =3
PROTECTIVE POSTS ————— *

CONCRETE PAD 4'X4'X4" ——— ,
I'M.'-'

CASING -» - N-K
DIAMETER: «Lil\.

— \ \ V \
a. TYPE OF PIPE JOINTS: T W*.a«'t,r)
Q f \ ( IL.
^ TYPE OF Bl ANK CASING O6UeJule- 4t>
01 Pv^C
^ TOP OF SEAL

i TYPE OF SEAL: W ̂ Î icn.W
C *5 ^^-^^ ^^^

g TOP OF FILTERPACK f«^U45

TOP OF SCREEN ^ ———

z
UJ
IjJ -T- ^or ̂  ^^
1/1 z FILTERPACK ———————————— ̂ ^^

Ul

BOTTOM OF SCREEN
BOTTOM OF WELL
BOTTOM OF BORING

I
£;

Sis

•v

/•••

T <i
P'*V,

£;

f
'"s.

Si
Si

—— JT1 0*1 \ JL
5TICK-UP ^'X^ GROUND SURFACE

1 >A ^ -*,

SCREEN INFORMATION

SCREEN DIA.: oL «V\ .
SLOT WIDTH: O.03LO iVl .
SCHEDULE: 4o
MATERIAL: Gfl PVC D STAINLESS

^ STEEL
D OTHER (DESCRIBE)

1.0 ft. ———————————————

3-<? ftj , £» ft

FILTERPACK MATERIAL -
TYPE: It>~3o CalbroAe ^lUtc
RACKFII 1 MFTHOn-.t^J^Ccl <Ul-

lO /« f f

Iql.ff ft

l5".<7 ft

6WV

WELL PLUG

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS
DATE/TIME/LEVEL Y-H-IS

G E O L I B M S C D I A I . D G N



HTW DRILLING LOG " îiee
1. COMPANV NAME 2. DRILLING SUBCONTRACTOR SHEET

U.S. ARMY CORPS OF ENGINEERS N/A OF 7 SHEETS
3. PROJECT

HIMCO DUMP SUPERFUND SITE
5. NAME OF DRILLER

JOE MORRISSEY
7.SIZES AND TYPES 0

AND SAMPLNC ECU
fpDRiLLiNG g'/,- .D. HSA; 2' O.D. CARBON

STEEL SPLIT SPOON SAMPLER
DRIVEN BY A 140 POUND HAMMER
FOR SPT; HNU PIIOI PID;
ISTMX 410 CGI.

t
12. OVERBURDEN THICKNESS

UNKNOWN
13. DEPTH DRILI TP INTO ROCK

N/A

14. TOTAL DEPTH OF HOLE
60.0'

1. LOCATION
ELKHART, IN.

6. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
8. HOLE LOCATION

9. SURFACE ELEVATION

10. DATE STARTED
8-I6-95

D. DATE COMPLETED

8-17-95
15. DEPTH GROUNOKATER ENCOUNTERED

2.4' (CEMENT MAY HAVE TRAPPED WATER)
K. DEPTH TO WATER AND ELAPSED TIME AFTER DRILUNG COMPLETED

8-I6-95 12:40 PM 9.5' 8-7-95 7:35 AM 7.6'
17. OTHER »*TER LEVEL MEASUREMENTS (SPECIFY!

8-18-95 9:00 AM 10.9'
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

1

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL

ELEV.
o.

V

DEPTH
b.

0 —

1

2 ——

3 _ Z

4 ~~

c _

2' PVC

DESCRIPTION OF MATERIALS
c.

TOPSOIL - VEGETATED. WEEDS.

CONSTRUCTION RUBBLE: RECOVERED
PIECES OF CONCRETE, COVERED BY
BLACK SUBSTANCE.

OTHER (SPECIFY) OTHER (SPECFY) OTHER (SPECIFY) 21. TOTAL CORE
—————————————— —————————————— —————————————— RECOVERY

•/.

OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

FIELD SCREENING
RESULTS

d.

BACKGROUND
HNU = 2.6
UNITS
02 = 20.87.
LEL = OX

BREATHING
ZONE
HNU = 3.2
UNITS
02 = 20.8X
LEL = OX

GEOTECH SAMPLE
OR CORE BOX NO.

e.

MICHELLE BENAK

ANALYTICAL
SAMPLE NO.

•f.

BLOW
COUNTS

a.

65

8

65

REMARKS
h.

W-ATER 0 2.4'

N = 73
REC. = 1.4'

Ni

—

——

—

—

PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTII6B



')

}

\

HTW DRILLING LOG TnJ
PROJECT INSPECTOR S«£T 2
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK w ? SHE£rs

ELEV.
o.

DEPTH
b.

—

6 — —

7 —— -

g ~

—

9 ——

II ~

12 — -

13 ——

14 ——

DESCRIPTION OF MATERIALS
c.

POORLY GRADED SAND (SP): LOOSE,
MOIST, GREY, FINE TO MEDIUM SAND,
OUTWASH DEPOSITS.

ORGANIC SOIL (OL/OH): MEDIUM STIFF,
MOIST, BLACK, SOME ROOTS.

POORLY GRADED SAND (SP): LOOSE.
WET, GREY, MEDIUM SAND, 5X GRAVEL,
OUTWASH DEPOSITS.

FIELD SCREENING
RESULTS

a.

BREATHING
ZONE
HNU = 0.4
UNITS
02 = 20.8X
LEL = OX

BREATHING
ZONE
HNU = 1.0
UNITS
02 = 20.9'X
LEL = OX

CEOTECH SAMPLE
OR CORE BOX NO

e.

;

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

«•

1

3

3

1

2

REMARKS
h.

N - 6
REC. = 1.4'

N = 3
REC. = 1.5'

—

—

__

—

—

—

—

t

PROJECT 1 HOLE NO.
HIMCO DUMP SUPERFUND SITE WTII6B



HTW DRILLING LOG SB
PROJECT INSPECTOR SHEET 3

HIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF -, SHEETS

ELEV.
a.

DEPTH
b.

15 ~

16 — ̂

I

17 — —

19 ——

20 — -

21 — —

?2 ~

*)-*

24 -

DESCRIPTION OF MATERIALS
c.

4

NO RECOVERY

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM I3.5H5.0'
EXCEPT MEDIUM DENSE, MEDIUM TO
COARSE SAND, IOX. GRAVEL.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 1.2
UNITS
02 = 20.9X.
LEL = OX

BREATHING
ZONE
HNU = 1.2
UNITS
02 = 20.9X.
LEL = OX.

OEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0-

1

1

1

1

A

REMARKS
h.

N = 2
REC. = 0.0'

—

—

—

—

\

—

—

__ \

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII6B



)
HTW DRILLING LOG ™

PROJECT INSPECTOR SHEET /)
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK ^ ? SHE£TS

ELEV.
o.

DEPTH
t>.

—

25 ——

O(T

27 ——

28— ̂

29 ~

30 ~

•fl

32 ——

33

DESCRIPTION OF MATERIALS
c.

4

%

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM I3.5'-I5.0'
EXCEPT MEDIUM DENSE, MEDIUM TO
COARSE SAND.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 1.4
UNITS
02 = 20.9X
LEL = OX

OEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

9-

8

12

9

7

3

REMARKS
n.

N = 20
REC. = 1.5'

N = 10
REC. = 1.4'

.

END OF DRILLING
8-16-95

—

——

—

—

—

——
_ —

— —

——

. ——

——

PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTII6B



HTW DRILLING LOG W^B
PROJECT INSPECTOR SHEET 5

HIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF ? SHEETS

ELEV.
a.

DEPTH
b.

0 1

35 ~

36 ——

39 ——

40 ~~

41 ~~

49 ~

43 —

DESCRIPTION OF MATERIALS
c.

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM I3.5'-I5.0'.

i

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM I3.5'-I5.0'.

FIELD SCREENING
RESULTS

d.

3REATHING
ZONE
HNU = 1.6
UNITS
02 = 20.8 X
LEL = OX

BREATHING
ZONE
HNU = 0.8
UNITS
02 - 20.8X
LEL = OX

CEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

g.

1

2

3

1

3

3

REMARKS
h.

BEGIN DRILLING ON
8-17-95

N = 5
REC. = 1.5'

N = 6
REC. = 1.5'

—

—

—

—

—

—

—

—

—

o

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII6B



HTW DRILLING LOG ^
PROJECT INSPECTOR SHEET g
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK ^ 7 ^^

ELEV.
0.

DEPTH
t>.

—

44 — —

45 .,""

46 — —

48 ——

49 — —

RA

51 —I

52— —

DESCRIPTION OF MATERIALS
c.

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM I3.5'-I5.0'
EXCEPT MEDIUM DENSE.

t

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM I3.5'-I5.0'.

FIELD SCREEUNC
RESULTS

d.

BREATHING
ZONE
HNU = 2.2
UNITS
02 = 20.8X
LEL = OX

BREATHING
ZONE
HNU - 0.8
UNITS
02 = 20.8X
LEL = 07.

CEOTECH SAMPLE
OR CORE BOX NO

«.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

a-

8

10

5

5

5

4

REMARKS
h.

N = 15
REC. = 1.5'

N = 9
REC. - 1.5'

—

—

—

—

—

—

—

—

—

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII6B



HTW DRILLING LOG ^
PROJECT INSPECTOR SHEET 7
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF 7 SHKTS

ELEV.
o.

DEPTH
b.

53 ——

54 — ̂

—

rr

56 ——

C7

58 ——

59 ——

60 ——

61 — ̂

62 —

DESCRIPTION OF MATERIALS
c.

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM I3.5'-I5.0'
EXCEPT MEDIUM TO COARSE SAND.
POORLY GRADED SAND (SP): LOOSE.
WET, BROWN, FINE SAND, OUTWASH
DEPOSITS.

POORLY GRADED SAND (SP): LOOSE,
WET, GREY, IOX GRAVEL, OUTWASH
DEPOSITS.

• BOTTOM OF HOLE 6 60.0'

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 2.0
UNITS
02 = 20.8X
LEL = 07.

BREATHING
ZONE
HNU = 1.0
UNITS
02 = 20.9X
LEL = OX

GEOTECH SAMPLE
OR CORE BOX NO

e.

'

D-l

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

«•

2

2

5

3

3

3

REMARKS
h.

N = 7
REC. = 1.5'

N = 6
REC. = 1.5'

——

—

—
—

*

z ^

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII6B



ELEVATION GROUND W A T E R

DATE INSTALLED STARTED COMPLETED

ELEVATION TOP OF HOLE

TOTAL DEPTH OF HOLE
23-

60-0

PROJECT

ump
LOCATION (Coordinates or Station)

T.URfl Q

1C
HOLE NO.

SPECTC

Jt.

MONITORING WELL CONSTRUCTION DIAGRAM
(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING

TYPE OF
PROTECTIVE CASING:

TOP OF WELL =
1 PROTECTIVE POSTS ————— *

CONCRETE PAD 4'X4'X4" —— - ——— ,
I'-i*',̂

CASING -, - V-y
,., DIAMFTFR: ^ >lf^-

a , TYPF OF PIPF JOINTS: TV»/eoJc<J
o r \ i i
^ TYPF DF Rl ANK C ASINHiJxAftPdolc 4t>

?uc
^ TOP OF SEAL _

i TYPE OF SEAL: b**!̂ $̂ -V^ J- '
f 1 ^^^^ *v'Qiv/'

g TOP OF FILTERPACK ^~~^_

, TOP OF SCREEN ———

z
Ul
L"-1 -i- -̂or ̂  ^^
00 2 FILTERPACK ———————————— ̂ "^

UJ
S

i BOTTOM OF SCREEN
BOTTOM OF WELL
BOTTOM OF BORING

V:

1
xV'

I
fc

1
1
?'

'!•!

v

^

I
g
$5:c;̂
^
1
,xxg1

—— J—

5TICK-UP <3»0"ft- GROUND SURFACE
1 \& 4t ^

•;*.V:"vj

SCREEN INFORMATION

SCREEN niA.: *3L »rv .
SLOT WIDTH: O.03LO \Vv.
SCHEDULE: HO
MATERIAL: I&PVC D STAINLESS

^ STEEL
D OTHER (DESCRIBE)

^ (A • O 1 1.

510,3 ft.
sa,H ft

FILTERPACK MATERIAL £*-. .
TYpF_:lfc~3e> fol&j£aAD ^X U<

BACKFILL MFTHOD:ffeuv;.t-cV <Ut

C'iSc.̂ ' OiVv oi 0^0*4^^*5 .

•/ D * ^* * *••
c- ,̂ ̂  f.
4<7 ,0 f i

WELL PLUG

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS

DATE/TIME/LEVEL^rj

G E O L I B : M I S C D I A 1 . D G N



HTW DRILLING LOG HOLE NO.

WTII7A
I. COMPANY NAME

U.S. ARMY CORPS OF ENGINEERS
2. DRILLING SUBCONTRACTOR

N/A

SHEET I

OF 3 SHEETS
3. PROJECT

HIMCO DUMP SUPERFUND SITE
4. LOCATION

ELKHART, IN.
5. NAME OF DRILLER

JOE MORRISSEY
6. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
7.SIZES AND TYPES OF DRILLING

AND SAMPLING EQUIPMENT
STEEL SPLIT SPOON SAMPLER
DRIVEN BY A 140 POUND HAMMER

4'/41 1.0. HSA; 2' 0.0. CARBON 6. HOLE LOCATION

9. SURFACE ELEVATION

FOR SPT;HNU PIIOIPID; ISTMX
410 CGI. 10. DATE STARTED

8-15-95
H. DATE COMPLETED

8-15-95
12. OVERBURDEN THICKNESS

UNKNOWN
15. DEPTH GROUNDWATER ENCOUNTERED

SEE LOG OF WTII7B
13. DEPTH DRILLED in TO ROCK

N/A
16. DEPTH TO WATER AND ELAPSED T»JE AFTER DRILL WC COMPLETED

8-18-95 II:OOAM 11.3'
M. TOTAL DEPTH OF HOLE

17.5'
17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. CEOTECHN1CAL SAMPLES UNDISTURBED n. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS VOC OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY)

2 'PVC

23. SIGNATURE OF WSPECTOR

MICHELLE BENAK

ELEV. DEPTH
b.

DESCRIPTION OF MATERIALS
o.

SEE LOG OF BORING FOR WTII7B
FOR A DESCRIPTION OF MATERIALS
DOWN TO 10'BELOW GROUND
SURFACE.

BACKGROUND
HNU - 1.2
JNITS
D2 = 20.9X.
LEL = OX

BREATHING
ZONE
HNU = 1.2
UNITS
0 2 = 20.8X
LEL = OX

FIELD SCREENING
RESULTS

d.

CEOTECH SAMPLE
OR CORE BOX NO.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

g-
REMARKS

h.

0 — AUGERED TO 13.5'
AND OBTAINED A
SAMPLE FROM
13.5'- 15.0'.

5 —
PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.

WTII7A



HTW DRILLING LOG TriiTA
PROJECT INSPECTOR SHEET 2

VHIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF 3 SHEETS

:|
• .ELEV.

o.

)

)

DEPTH
b.

6 ~"

7 - '

1

II ——

12 ~~

13

M

DESCRIPTION OF MATERIALS
c.

4

WELL GRADED SAND (SW): MEDIUM
DENSE. WET, BROWN, FINE TO MEDIUM
SAND, OUTWASH DEPOSITS.

FIELD SCREENING
RESULTS

d.

GEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0.

A

6

REMARKS
h.

N = 10
REC. = 1.2'

WATER ADDED TO
HOLE TO RETRIEVE
SAMPLE.

—

—

—

—

—

—

—

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII7A



HTW DRILLING LOG ^
PROJECT INSPECTOR SHEET 3
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF 3 SHE£TS

ELEV.
a.

DEPTH
t>.

15 ———

tr

t

———

—

—

—

—

—

———

———

DESCRIPTION OF MATERIALS
c.

4

BOTTOM OF HOLE e 17.5'
%

FIELD SCREENING
RESULTS

d.

CEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

8LOW
COUNTS

<3-

A

REMARKS
h.

-

—

—

—

—

—

—

—

—

-*«r

—— "•—#&

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII7A



ELEVATION GROUND WAFER

DATE INSTALLED STARTED COMPLETED

ELEVATION TOP HOLE

TOTAL DEPTH OE HOLE

PROJECT

lliKC-o POM.P
LOCATION (Coordinates or Station)

'ECTOR,

\0 ft

MONITORING WELL CONSTRUCTION DIAGRAM
(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING

TYPE OF
PROTECTIVE CASING:

IT? o T F" r* Tt\ /p r*r^c'T(~ ^

CONCRETE PAD 4 'X4 'X4"

CASING o - xJ
DIAMETER: '

a.
°~ •- TYPE OF PIPE JOINTS: rUre !̂
O / " I
0 TYPE OF BLANK CASINr.:ScVlfr^

PN
^ TOP OF SEAL

x TYPE OF SEAL:%" U ĥ>̂ ;
o "̂ *~*-̂ ^ ^^
g TOP OF FILTERPACK ^ f̂e.
_J ^~-— -^^^

TOP OF SCREEN

z
UJ
bJ -j-

UJ

BOTTOM OF SCREEN
BOTTOM OF WELL
BOTTOM OF BORING

j.CV.C.
"

PJ

't. 4o
/c

k
C'TS-— .

^"

r

El
:̂
«
ĝ
g:

1/v/:
•|J
•jlj

>

;/;:

\

%te
î
feK3
$
?!

:'-:

t , „
STICK-UP X»M ft:. GROUND SURFACE

1 >A 4* sv

v.'.'x-M

SCREEN INFORMATION

SCREEN DIA.: ^ IA.
SLOT WIDTH: C\0}-O f«^-
SCHEDULE: 4°
MATERIAL: M.PVC D STAINLESS

^ STEEL
D OTHER (DESCRIBE)

'^ ft.

S>° ft.
«!,«,' ft

FILTERPACK MATERIAL c

TYPE;: lfo'3o ColoiT^cVo JiUn
RACKFII 1 MFTHOn:t^^/e,i L\L

<XrtrnJ[<XV" 5pttX.t b^fvAJCrv-i
V £

15,5 n.
\S.T ft.
n,5 ft.

WELL PLUG

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS
DATE/TIME/LEVEL B-lg~*g \\'.OO

G E O L I B ^ M I S C D I A l . D G N



HTW DRILLING LOG
HOLE NO.

WTII7B

I. COMPANY NAME
U.S. ARMY CORPS OF ENGINEERS

2. DRILLING SUBCONTRACTOR
N/A

SHEET I

OF 8 SHEETS
3. PROJECT

HIMCO DUMP SUPERFUND SITE
4. LOCATION

ELKHART, IN.
5. NAME OF DRILLER

JOE MORRISSEY
6. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
7.SIZES AND TYPES OF DRILLINGAND SAMPLING EQUIPMENT 6'/V I.D. HSA; 2' P.P. CARBON

STEEL SPLIT SPOON SAMPLER
DRIVEN BY A 140 POUND HAMMER

8. HOLE LOCATION

9. SURFACE ELEVATION

FOR SPT; HNU PIIOI PIP;
ISTMX 410 CGI. 10. DATE STARTED

8-14-95
II. DATE COMPLETED

8-14-95
12. OVERBURDEN THICKNESS

UNKNOWN
15. DEPTH GROUNDWATER ENCOUNTERED

11.5'

13. DEPTH DRILLEII INTO ROCK
N/A

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

8-15-95 7:5IAM 11.0' 8-18-95 II:54AM 10.3'
M. TOTAL DEPTH OF HOLE

65.0'
IT. OTHER WATER LEVEL MEASUREMENTS (SPECIFY!

i. CEOTECHNICAL SAMPLES DISTURBED
I

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

22. DISPOSITION OF HOLE MONITORING WELL OTHER (SPECIFY)

2" PVC

23. SIGNATURE OF INSPECTOR

MICHELLE BENAK

ELEV. DEPTH
b.

DESCRIPTION Of MATERIALS
FIELD SCREENING

RESULTS
d.

GEOTECH SAMPLE
OR CORE BOX NO.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

5-
REMARKS

h.

3ACKGROUND
HNU = 3.2
UNITS
02 = 20.9X
LEL = Q7.

3OORLY GRADED SAND (SP): LOOSE.
-MOIST. LIGHT BROWN. FINE TO COARSE
'SAND. OUTWASH DEPOSITS. N = 6

REC. = 1.5'

5 —
PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.

WTII7B



HTW DRILLING LOG £E
B£

PROJECT INSPECTOR SHEET 2

"HMCO DUMP SUPERFUND SITE MICHELLE BENAK w g SHKTS

'El FV.
o.

i

)

V

/

OEPTH
b.

—

6 ——

7 —

g

9 ——

10 ——

II

12 ~

13 ——

14 ——

DESCRIPTION OF MATERIALS
c.

<

WELL GRADED SAND (SW): LOOSE,
MOIST, LIGHT BROWN, MEDIUM TO
COARSE SAND, OUTWASH DEPOSITS.

WELL GRADED SAND (SW): SAME
AS THE INTERVAL FROM 8.5'-IO.O'
EXCEPT MEDIUM DENSE, WET,
COARSER GRAINED, 57. GRAVEL.

FIELD SCREENING
RESULTS

a.

BREATHING
ZONE
HNU = 3.0
UNITS
02 - 20.97.
LEL = OX

BREATHING
ZONE
HNU = 2.5
UNITS
02 = 20.97.
LEL = 07.

GEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

9-

3

4

4

1

4

REMARKS
h.

N - 8
REC. = 1.4'

WATER MEASURED
0 11.5'

N = 12
REC. - 1.5'

—

—

—

—

—

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
W Til 76



HTW DRILLING LOG S'
PROJECT INSPECTOR SHEET 4
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF 8 SHEETS

fLEV.
a.

DFPTH
b.

25 ———

?A '

"17

">R

99
—

—

—

30—^

31 — -

32— —

33 ~~

DESCRIPTION OF MATERIALS
c.

«

WELL GRADED SAND WITH GRAVEL
(SW): SAME AS THE INTERVAL FROM
23.5'-25.0'.

WELL GRADED GRAVEL (GW): WET,
GREY, COARSE GRAVEL, OUTWASH
DEPOSITS.

WELL GRADED SAND WITH GRAVEL
(SW): SAME AS THE INTERVAL FROM
23.5--25.0'.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 1.8
UNITS
02 - 20.9X
LEL = 07.

CEOTECH SAMPLE
OR CORE BOX NO

e.

/

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

O-

2

6

3

A

14

REMARKS
h.

N = 8
REC. = 0.8'

N = 18
REC, ^ 1.4'

—

—

—

—

—

— i«

—

—

->!

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII7B



| HTW DRILLING LOG S'
VROJECr INSPECTOR SHEET 5

^HIMCO DUMP SUPERFUND SITE MICHELLE BENAK v g SHE£TS

ELEV.
a.

DEPTH
b.

34 —— -

35 ———

36— —

37 ~

la

——

39 ——

40 ~~

A\

42 ~~

43 —

DESCRIPTION OF MATERIALS
c.

WELL GRADED SAND (SW): MEDIUM
DENSE. WET, GREY, FINE TO COARSE
SAND. OUTWASH DEPOSITS.

t

WELL GRADED SAND (SW): SAME AS
THE INTERVAL FROM 33.5'-35.0'
EXCEPT DENSE, S7. GRAVEL.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 1.6
UNITS
02 = 20.9X.
LEL = OX

BREATHING
ZONE
HNU = 1.8
UNITS
02 = 20.97.
LEL = O'/.

GEOTECH SAMPLE
OR CORE BOX NO

e.

I

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

g.

3

6

8

4

10

27

REMARKS
h.

N = 14
KtL. - l.b

N = 37
REC. = 1.5'

—

—

—

—

—

—

—

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII7B



HTW DRILLING LOG JJ^
PROJECT INSPECTOR SHEET g
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF g SHEETS

ELEV.
a.

DEPTH
b.

—

44 ——

1

45 — -

46 ——

A~l'i t

48 ——

49 ~~

50 ~

51 ~~

52— -

DESCRIPTION OF MATERIALS
c.

WELL GRADED GRAVEL (GW): LOOSE,
WET, GREY, FINE TO COARSE GRAVEL,
OUTWASH DEPOSITS.

4

WELL GRADED GRAVEL (GW): SAME
AS THE INTERVAL FROM 43.5'-45.0'
EXCEPT MEDIUM DENSE.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 1.6
UNITS
02 = 20.97.
LEL = 07.

BREATHING
ZONE
HNU = 1.5
UNITS
02 = 20.97.
LEL - OX

OEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

r.

BLOW
COUNTS

0-

5

4

4

10

5

1

REMARKS
h.

N - 8
REC. = 1.2'

N = 12
REC. = I.I'

—

—

—

—

—

—

—

—

—

—

—

—

—

——

— '

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII7B



HTW DRILLING LOG ^J
PROJECT INSPECTOR SHEET 7
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF 8 SHEETS

ELEV.
a.

-

DEPTH
b.

53 ——

54 ——

1

55 — —

56 ——

57 — —

58 ——

59— -

KO

61 — -

62 —

DESCRIPTION OF MA FERIAL S
c.

POORLY GRADED SAND WITH GRAVEL
(SP): DENSE, WET, GREY, FINE TO
COARSE SAND,' I5V.-20X GRAVEL.
OUTWASH DEPOSITS.

WELL GRADED GRAVEL (GW): LOOSE,
WET. GREY. FINE TO COARSE GRAVEL.
OUTWASH DEPOSITS.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 1.6
UNITS
02 = 20.97.
LEL = OX.

BREATHING
ZONE
HNU = 1.6
UNITS
0 2 = 20.9'X
LEL = OX

CEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0.

19

22

12

A

A

3

REMARKS
h.

N = 34

REC. = 0.6'

N = 7
REC. = 0.9'

—

—

—

—

—

—

——

—

—

—

—

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII7B



HTW DRILLING LOG IS
PROJECT INSPECTOR SHEET 8
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF g SHKTS

ELEV.
o.

DEPTH
b.

63 ——

64 --•-'-

65— =

66 ——

r- ~j

—

—

—

—

—

—

—

—

DESCRIPTION Of MATERIALS
c.

1

WELL GRADED GRAVEL (GW): SAME
AS THE INTERVAL FROM 58.5'-60.0'.

BOTTOM OF HOLE e 65.0'

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 0.5
UNITS
0 2 = 20.9X
LEL = OX

CEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

g.

1

A

3

REMARKS
h. -

N = T
REC. = 1.5'

THE MONITORING
WELL SET IN THIS
BORING WAS
ABANDONED DUE TO
NON-COMPLIANCE
WITH THE FIELD
SAMPLING PLAN. A
NEW BORING
LOCATED 10.0'
SOUTH OF THE
ORIGINAL BORING
WAS AUGERED DOWN
TO 62.5' BELOW
GROUND SURFACE
AND A NEW
MONITORING WELL
WAS INSTALLED.

-

—

——

—

—

—

3

J

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII78



ELEVATION GROUND WATER

LOCATION (Coordinates or Station)

. f t .

MONITORING WELL CONSTRUCTION DIAGRAM
(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING

TYPE OF
PROTECTIVE CASING: U.».^ecV

PROTECTIVE POSTS ————— *

CONCRETE PAD 4 'X4'X4" ——

CASING n N
,,, niAMFTFR: ol Vft .

-
I ••-••%

'
% U \ ft°- ., TYPF OF PIPF JOINTS: \\v&*Jt.6i

g TYPF OF Rl ANK CASING:-Xlu(Mt M(>

i- TOP OF SEAL

£ TYPE OF SEAL:3/?" lî fe ,̂

g TOP OF FILTERPACK t̂il

, TOP OF SCREEN

2
UJ
UJ _

00 z FILTERPACK —————————
^j _i
UJ

BOTTOM OF SCREEN

k
• — ~.

^

JVC

t
~—~- ____

^

BOTTOM OF WELL
BOTTOM OF BORING

1
v

;/

jSTICK-UP Z.Z.-ffc. GROUND SURFACE

SCREEN INFORMATION

SCREEN DIA.: 3. in .
SLOT WIDTH: ti.Ci-O ^.
SCHEDULE: MO
MATERIAL: ijS^PVC D STAINLESS

STEEL
D OTHER (DESCRIBE)

/ |̂ » ji.
H^.O ft.

53,o ft.
Stf,^ ft

FILTERPACK MATERIAL -
TYPE: Jfc^3o CcloiTatlc OiLVe^
BACKFII i WFTHon:^^-/cA ieu.

riS<-tr AVvd ctu<i^k^.

U,5 ft.

WELL PLUG

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS
DATF/TIMF/I FVFI t-)M - A*A

|>.0
10. 3 ft.

GEOLIB:MISCDIA1.DGN



HTW DRILLING LOG
HOLE NO.

WTII8B

\. COMPAN1T NAME
U.S. ARMY CORPS OF ENGINEERS

2. DRILLING SUBCONTRACTOR
N/A

SHEET I

OF 8 SHEETS
3. PROJECT

HIMCO DUMP SUPERFUND SITE
4. LOCATION

ELKHART, IN.
5. NAME OF DRILLER

JOE MORRISSEY
6. MANUFACTURER'S DESIGNATION OF DRILL

GUS PECH IIOOC
7.SIZES AND TrPES OF DRILLING

AND SAMPLING EQUIPMENT
STEEL SPLIT SPOON SAMPLER
DRIVEN BY A 140 POUND HAMMER

6'/V I.D. HSA; 2' O.D. CARBON B. HOLE LOCATION

9. SURFACE ELEVATION

FOR SPT; HNU PIIOI PIP;
ISTMX 410 CGI. 10. DATE STARTED

8-18-95
II. DATE COMPLETED

8-18-95
12. OVERBURDEN THICKNESS

UNKNOWN
15. DEPTH GROUNDWATER ENCOUNTERED

12.0'

13. DEPTH DRLLCI-'IIITO ROCK
N/A

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

8-21-95 9:24AM 11.0'
14. TOTAL DEPTH OF HOLE

63.5'
17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES DISTURBED
I

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

20. SAMPLES FOR CHEMICAL ANALYSIS METALS OTHER (SPECFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY

22. DISPOSITION OF HOLE BACKFILLED MONITORING NELL OTHER (SPECIFY)

2 'PVC

23. SIGNATURE OF INSPECTOR

MICHELLE BENAK

DEPTH
b.

DESCRIPTION OF MATERIALS
c.

FIELD SCREENING
RESULTS

d.

OEOTECH SAMPLE
OR CORE BOX NO.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

a.
REMARKS

h.

Ef )0 — TOPSOIL - WEEDS BACKGROUND
HNU = 0.2
JNITS
02 = 20.87.
LEL = 07.

POORLY GRADED SAND WITH SILT
(SP-SM): MOIST, BROWN. OUTWASH
DEPOSITS._______________
POORLY GRADED SAND (SP): LOOSE,
MOIST, LIGHT BROWN, MEDIUM TO
COARSE SAND, OUTWASH DEPOSITS.

BREATHING
ZONE
HNU = 0.0
UNITS
02 = 20.97.
LEL = 07.

N = 5
REC. = 1.5'

5 -
PROJECT
HIMCO DUMP SUPERFUNO SITE

HOLE NO.

WTII8B



t

w

+-

V*

r l̂

HTW DRILLING LOG
PROJECT INSPECTOR

*HMCO DUMP SUPERFUND SITE MICHELLE BENAK

ELEV.
c.

V

1 ________ - - . ,

DEPTH
b.

—

6 — —

7 — ;

9 — -

12 ——

—

—

DESCRIPTION OF MATERIALS
c.

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM 3.7'-5.0'
EXCEPT TAN.

3OORLY GRADED SAND (SP): LOOSE,
vIOIST. TAN, FINE SAND, OUTWASH
DEPOSITS.

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM 9.1' -10.0'
EXCEPT WET.

FIELD SCREENING
RESULTS

a.

BREATHING
ZONE
HNU = 0,0
UNITS
02 = 21.07.
LEL = OX

BREATHING
ZONE
HNU =0.2
UNITS
02 = 20. <¥/.
LEL = OX

CEO TECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0-

2

2

3

\

\

US.8B
SHEET 2

OF 8 SHEETS

REMARKS
h.

N = 5
REC. = 1.5'

WAT^R MEASURED
6 12.0'

PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTII8B

N = 1
(ONE 6'
INTERVAL
ONLY)
REC. = 1.5'

—

—

—

—

—



HTW DRILLING LOG ^B
PROJECT INSPECTOR SHEET 3

HIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF g SHEETS

REV.
a.

DEPTH
t>.

15 ——

16 ——

f

IO

19 — -

20 — -

?2 ~~

—

24 -

DESCRIPTION OF MATERIALS
c.

t

POORLY GRADED SAND (SP): SAME
AS THE INTERVAL FROM 9.IHO.O'
EXCEPT WET.

POORLY GRADED SAND WITH GRAVEL
SP): WET, GREY, MEDIUM TO COARSE

SAND, 20X-25X GRAVEL, OUTWASH
DEPOSITS.

POORLY GRADED SAND WITH GRAVEL
(SP): SAME AS THE INTERVAL FROM
I9.l'-20.0' EXCEPT LOOSE.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = O.I
UNITS
02 = 20.97.
LEL - OX

BREATHING
ZONE
HNU = O.I
UNITS
02 = 20. 9X
LEL = OX

GEOTECH SAMPLE
OR CORE BOX NO

e.

i

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

<3-

1

\

\

1

1

REMARKS
h.

N = 1
(ONE 6'
INTERVAL
ONLY)
REC. = 1.5'

— ^

— ^

j

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII8B



^

%

*•

tl

HTW DRILLING LOG WT,^
PROJECT INSPECTOR SHEET 4
MIMCO DUMP SUPERFUND SITE MICHELLE BENAK 0(r g SHCETS

•- la.EV.
a.

1

)

?

J

DEPTH

25 ~

26 - 7

27 — ̂

—

—

29 ~

—

—

31 — -

32 ——

DESCRIPTION OF MATERIALS
c.

'

WELL GRADED GRAVEL (GW): MEDIUM
DENSE, WET, GREY, FINE TO COARSE
GRAVEL. OUTWASH DEPOSITS.

FIELD SCREENING
RESULTS

a.

BREATHING
ZONE
HNU = O.I
UNITS
0 2 = 20.9X
LEL = OX.

GEOTECH SAMPLE
OR CORE BOX NO

«.

i

ANALVTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0-

2

2

5

6

II

REMARKS
h.

N - A

REC. = 0.9'

N = 17
REC. = 1.5'

—

—

—

—

—

—

=

\ PROJECT HOLE NO.
1 HIMCO DUMP SUPERFUND SITE WTII88



HTW DRILLING LOG £?,£
PROJECT INSPECTOR SHEET 5

HIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF g SHEETS

EI.EV.
o.

DEPTH
b.

•JA

35

• ——

JO

37 "~

•7Q

39 ——

40 ~~

41 ——

42 • ~

43 —

DESCRIPTION OF MATERIALS
c.

WELL GRADED GRAVEL (GW): SAME
AS THE INTERVAL FROM 28.5'-30.0'
EXCEPT LOOSE.

4

WELL GRADED GRAVEL (GW): SAME
AS THE INTERVAL FROM 28.5'-30.0'.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 0.0
UNITS
02 = 21.07.
LEL = OX

BREATHING
ZONE
HNU = 0.2
UNITS
02 = 20.9X
LEL = OX

GEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0.

4

5

4

6

8

7

REMARKS
h.

N = 9
REC. = 1.3'

N = 15
REC. = 1.5'

X

v

—

—

—

——

>*

—

——

—

—

1-

—

—

—

—

—

-•::.. J

O
PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII8B



e

I*

»r-

W

^

HTW .DRILLING LOG ^
PROJECT INSPECTOR SHEET g
MIMCO DUMP SUPERFUND SITE MICHELLE BENAK ^ g SHKTS

/}
^ ELFV.

a.

f

^

DEPTH
b.

44 _Z

45 '

46 ——

47 ——

48—^

1Q

KA

51 ~~

Di.

DESCRIPTION Of MATERIALS
c.

WELL GRADED GRAVEL (GW): SAME
AS THE INTERVAL FROM 28.5'-30.0'
EXCEPT DENSE.

J

WELL GRADED GRAVEL <CW>: SAME
AS THE INTERVAL FROM 28.5'-30.0-.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 0.2
UNITS
02 = 20.97.
LEL = 0V.

BREATHING
ZONE
HNU = 0.2
UNITS
02 = 2I.OX
LEL - 07.

CEOTECH SAMPLE
OR CORE BOX NO

e.

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

0.

10

17

25

6

8

7

REMARKS
h.

N - 42
REC. = I.I'

N = 15
REC. = 1.0'

—

—

—

—

—

—

—

—

—

—

1 PROJECT 1 HOLE NO.
' HIMCO DUMP SUPERFUND SITE WTII8B



HTW DRILLING LOG ^
PROJECT INSPECTOR SHEET 7
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK nc o ,UCCTCOr O intt 1 5

ELEV.
a.

DEPTH
b.

C 1

54 — -

55 ——

57 ~"

CO

COJ J

60 ~

61 — —

62 —

DESCRIPTION OF MATERIALS
c.

POORLY GRADED SAND WITH GRAVEL
(SP): MEDIUM DENSE. WET. GREY,
MEDIUM TO COARSE SAND, 25X-30X
GRAVEL, OUTWASH DEPOSITS.

DOORLY GRADED SAND WITH GRAVEL
(SP): SAME AS THE INTERVAL FROM
53.5'-55.0'.

FIELD SCREENING
RESULTS

d.

BREATHING
ZONE
HNU = 0.2
UNITS
02 = 20.97.
LEL = 07.

BREATHING
ZONE
HNU = 0.2
UNITS
02 = 2I.OX
LEL = OX

GEOTECH SAMPLE
OR CORE BOX NO

e.

D-l

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

g.

7

9

13

13

10

12

REMARKS

h.

N = 22
REC. = 1.2'

N = 22
- REC. = 1.3'

/

\

—

—

—

—

—

I>*

—

—

-^

i

_ • •!

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTII8B



i.

w

p,

V

'"'N

;, HTW DRILLING LOG ™
J)JECT INSPECTOR SHEET 8

*4)CO DUMP SUPERFUND SITE MICHELLE BENAK OF g SHKTS

ELEV.
a.

L

DEPTH
D.

63 ——

t

64 ~~

65 — -

—

—

—

—

i
—

—

—

—

—

—

—

DESCRIPTION OF MATERIALS
c.

i

BOTTOM OF HOLE 0 63.5'

FIELD SCREENING
RESULTS

a.

GEOTECH SAMPLE
OR CORE BOX NO

e.

————————— i ———

ANALYTICAL
SAMPLE NO.

f.

BLOW
COUNTS

g.
REMARKS

h.

—

—

—

—

—

—

——

PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTII8B



ELEVATION GROUND WATER PROJECT

DATE INSTALLED STARTED OMPLETED LOCATION (Coordinates or Station)

ELEVATION TOP OF HOLE
R><;<=£-

INSPECTOR

TOTAL DEPTH OF HOLE HOLE NO.

MONITORING WELL CONSTRUCTION DIAGRAM
(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING

TYPE OFI Tr-L. Ur . „ ( / ,\
PROTECTIVE CASING: V\«»vfte«* toCM-t

. f t .

-ft.

CONCRETE PAD 4 'X4 'X4" ——

CASING xv v N
,,, niAMFTFF?: <*- »A -

- 44
°- . TYPE OF PIPE JOINTS: TVu^q.

0 TYPE OF BLANK CASING:btA\e

^ TOP OF SEAL

J TYPE OF SEAL:3^ WtCW
O ^~~~7t̂ ji
g TOP OF FILTERPACK <p«W,

TOP OF SCREEN

2
UJ
LlJ -r-rr J
o £,
1/1 2 FILTERPACK ——————————— •

r' .BOTTOM OF SCREEN
BOTTOM OF WELL
BOTTOM OF BORING

— 1

I

A

3
&
~~ —

|-.:v.".
/

f,i
olt Ho
P^

f> ——^

s^

'\*

11̂
^11
'V
S|i;

••I

?

J.- •; :^/:

xx-1n¥*
!g/v
9
fe

STICK-UP ^'^ ft, GROUND SURFACE
1 >& 4l ^

•;.-.. .:-';|

SCREEN INFORMATION
<^CRFFN DIA : 3. Cfc.
SLOT WIDTH: DiOiO Uv.
SCHEDULE: HO
MATERIAL: TH PVC D STAINLESS

^ STEEL
D OTHER (DESCRIBE)

lj-i ij
" /. ' / ft.

^H^ ,t.
5*7 •> ft

FILTERPACK MATERIAL £

RACKFH 1 MFTHOnPBui/Pli Icui

tfl,S ft.
- ^.7 ft.

63t5 ft.

J)

WELL PLUG

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS
DATE/TIME/LEVEL V- 131.0

G E O L I B : M I S C D I A 1 . D G N



"\
.)

Appendix K

Intake and Risk Calculation Spreadsheets



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel M
Construction Worker/lngestion of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -adult (kg)
AT noncarc (days)
AT care (days)

480
180

0.75
0.000001

1
70

266
25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4080
5.75

1.6
15.9
58.7
0.03
4.2

0.180
0.180
0.180
0.180
0.180
0.180

Intake
Noncarc
1 .42E-02
2.00E-05
5.57E-06
5.53E-05
2.04E-04
1 .04E-07
1 .46E-05
6.26E-07
6.26E-07
6.26E-07
6.26E-07
6.26E-07
6.26E-07

Care
1 .48E-04
2.08E-07
5.80E-08
5.76E-07
2.13E-06
1 .09E-09
1 .52E-07
6.52E-09
6.52E-09
6.52E-09
6.52E-09
6.52E-09
6.52E-09

I

RfDo
(mg/kg-d)
1 .OOE+00
4.00E-04
3.00E-04
4.00E-02
4.70E-02
3.00E-04
2.00E-02

Exposure Route
I

SFo Hazard Quotient
(kg-d/mg)

1 .50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00
Hazard Index:

Exposure

Oral
1 .42E-02
5.00E-02
1 .86E-02
1 .38E-03
4.35E-03
3.48E-04
7.31 E-04

0.09 |
Route Cancer Risk:

Care Risk
Oral

8.70E-08

4.76E-09
4.76E-09
4.76E-10
4.76E-08
4.76E-09
4.76E-08

1.97E-07I

wirea parMr* / OWING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel M
Construction Worker/Dermal Exposure to Total Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x EDV(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (events/year)
ED (years)
CF (kg/mg)
BW -adult (kg)
AT noncarc (days)
AT care (days)

2000
1

180
0.75

0.000001
70

266
25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4080
5.75

1.6
15.9
58.7
0.03
4.2

0.180
0.180
0.180
0.180
0.180
0.180

ABS
0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

Intake
Noncarc Care
5.92E-04
8.34E-07
6.96E-07
2.31E-06
8.51 E-06
4.35E-09
6.09E-07
3.39E-07
3.39E-07
3.39E-07
3.39E-07
3.39E-07
3.39E-07

6.16E-06
8.68E-09
7.25E-09
2.40E-08
8.86E-08
4.53E-11
6.34E-09
3.53E-09
3.53E-09
3.53E-09
3.53E-09
3.53E-09
3.53E-09

I

RtDd
mg/kg-d
2.70E-01
6.00E-05
3.00E-04
4.00E-02
1 .88E-03
2.10E-05
8.00E-04

Exposure Route
I

SFd Hazard Quotient Care Risk
kg-d/mg

1 .50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00
Hazard Index:

Exposure

Derm
2.19E-03
1 .39E-02
2.32E-03
5.76E-05
4.53E-03
2.07E-04
7.61 E-04

0.02

Derm

1 .09E-08

2.58E-09
2.58E-09
2.58E-10
2.58E-08
2.58E-09
2.58E-08

Route Cancer Risk: 7.04E-08]

wirod p*nU* / CWDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel M
Construction Worker/Inhalation of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED/BW x AT x (VF/PEF))

IR (m3/day)
EF (days/year)
ED (years)
BW -adult (kg)
AT noncarc (days)
AT care (days)

20
180

0.75
70

266
25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Oibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4080
5.75

1.6
15.9
58.7
0.03
4.2

0.180
0.180
0.180
0.180
0.180
0.180

VF/PEF
m3/kg

1 .42E+09
1.42E+09
1.42E+09
1 .42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1 .42E+09
1 .42E+09
1 .42E-f09

Intake
Noncarc
4.17E-07
5.87E-10
1.63E-10
1 .62E-09
5.99E-09
3.06E-12
4.29E-10
1.84E-11
1.84E-11
1.84E-11
1.84E-11
1.84E-11
1.84E-11

Care
4.34E-09
6.11E-12
1.70E-12
1.69E-11
6.24E-11
3.19E-14
4.47E-12
1.91E-13
1.91E-13
1.91E-13
1.91E-13
1.91E-13
1.91E-13

I

RfDI
(mg/kg-d)

1 .OOE-03

1 .43E-05
8.60E-05

Exposure Route
I

Sfi Hazard Quotient
(kg-oVmg) Inhalation

4.17E-04

1.51E+01

4.19E-04
3.56E-08

Hazard Index: 8.4E-04 |
| Exposure Route Cancer Risk:

Care Risk
Inhalation

2.57E-1 1

2.57E-1 1 1



ParcelM
Gardener (age-adjusted)/lngestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

Himco Dump Superfund Site
Intake and Risk Calculation

IPS adj (mg-yr/kg)
EF (days/year)
CF (kg/mg)
Fl (unitless)
AT care (days)

245
40

0.000001
1

25550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4080
5.75

1.6
15.9
58.7
0.03
4.2

0.180
0.180
0.180
0.180
0.180
0.180

Intake
Care

1.56E-03
2.21 E-06
6.14E-07
6.10E-06
2.25E-05
1.15E-08
1.61 E-06
6.90E-08
6.90E-08
6.90E-08
6.90E-08
6.90E-08
6.90E-08

I

SFo
(kg-d/mg)

1 .50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk:

Care Risk
Oral

9.21 E-07

5.04E-08
5.04E-08
5.04E-09
5.04E-07
5.04E-08
5.04E-07
2.08E-06)

wired parMrk /AGCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel M
Child Gardener/lngestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -child (kg)
AT noncarc (days)
AT care (days)

200
40
6

0.000001
1

15
2190

25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4080
5.75

1.6
15.9
58.7
0.03
4.2

0.180
0.180
0.180
0.180
0.180
0.180

Intake
Noncarc

5.96E-03
8.40E-06
2.34E-06
2.32E-05
8.58E-05
4.38E-08
6.14E-06
2.63E-07
2.63E-07
2.63E-07
2.63E-07
2.63E-07
2.63E-07

I

RfDo Hazard
(mg/kg-d)

1.00E+00
4.00E-04
3.00E-04
4.00E-02
4.70E-02
3.00E-04
2.00E-02

Exposure Route Hazard Index:

Quotient
Oral
5.96E-03
2.10E-02
7.79E-03
5.81 E-04
1.82E-03
1 .46E-04
3.07E-04

0.04 |

wired parMrfc / COMING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel M
Garderner (age-adjusted)/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm2) 1
EF (days/year) 40
CF (kg/mg) 0.000001
AT care (days) 25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4080
5.75

1.6
15.9
58.7
0.03
4.2

0.180
0.180
0.180
0.180
0.180
0.180

ABS
0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

Intake
Care
1 .74E-04
2.45E-07
2.04E-07
6.77E-07
2.50E-06
1.28E-09
1.79E-07
9.96E-08
9.96E-08
9.96E-08
9.96E-08
9.96E-08
9.96E-08

I

SFd
kg-d/mg

1.50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk

Care Risk
Derm

3.07E-07

7.27E-08
7.27E-08
7.27E-09
7.27E-07
7.27E-08
7.27E-07
1.99E-06|

wired parMrk/AGCDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel M
Child Gardener/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/ (BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (days/year)
ED (years)
CF (kg/mg)
BW -child (kg)
AT noncarc (days)

1825
1

40
6

0.000001
15

2190

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4080
5.75

1.6
15.9
58.7
0.03
4.2

0.180
0.180
0.180
0.180
0.180
0.180

ABS
0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

Intake
Noncarc

5.44E-04
7.67E-07
6.40E-07
2.12E-06
7.83E-06
4.00E-09
5.60E-07
3.12E-07
3.12E-07
3.12E-07
3.12E-07
3.12E-07
3.12E-07

RfDd
mg/kg-d

2.70E-01
6.00E-05
3.00E-04
4.00E-02
1.88E-03
2.10E-05
8.00E-04

Hazard Quotient
Derm
2.01 E-03
1.28E-02
2.13E-03
5.30E-05
4.16E-03
1.90E-04
7.00E-04

Exposure Route Hazard Index: 0.02 |

wired parMr* / CGNDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel M
Resident (age-adjustedyingestion of Surface Soil
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IPS adj (mg-yr/kg)
EF (days/year)
CF (kg/mg)
Fl (unitless)
AT care (days)

114
350

0.000001
1

25550

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5.75
1.6

15.9
58.7
0.03

0.180
0.180
0.180
0.180
0.180

Intake
Care

8.98E-06
2.50E-06
2.48E-05
9.17E-05
4.68E-08
2.81 E-07
2.81 E-07
2.81 E-07
2.81 E-07
2.81 E-07

I

SFo
(kg-d/mg)

1 .50E+00

7.30E-01
7.30E-01
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk:

Care Risk
Oral

3.75E-06

2.05E-07
2.05E-07
2.05E-06
2.05E-07
2.05E-06
8.47E-06|

wired parMr* / ARCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel M
Child Resident/lngestion of Surface Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -child (kg)
AT noncarc (days)

200
350

6
0.000001

1
15

2190

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5.75
1.6

15.9
58.7
0.03

0.180
0.180
0.180
0.180
0.180

Intake
Noncarc
7.35E-05
2.05E-05
2.03E-04
7.51 E-04
3.84E-07
2.30E-06
2.30E-06
2.30E-06
2.30E-06
2.30E-06

RfDo
(mg/kg-d)

4.00E-04
3.00E-04
4.00E-02
4.70E-02
3.00E-04

Hazard Quotient
Oral

1.84E-01
6.82E-02
5.08E-03
1 .60E-02
1 .28E-03

Exposure Route Hazard Index: 0.27 |

wired parMtk ICRNING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel M
Resident (age-adjusted)/Dermal Exposure to Surface Soil
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm2) 1
EF (days/year) 350
CF (kg/mg) 0.000001
AT care (days) 25,550

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anth racene

Cone. Soil
(mg/kg)

5.75
1.6

15.9
58.7
0.03

0.180
0.180
0.180
0.180
0.180

ABS
0.01
0.03
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13

Intake
Care

2.14E-06
1 .79E-06
5.92E-06
2.19E-05
1.12E-08
8.72E-07
8.72E-07
8.72E-07
8.72E-07
8.72E-07

I

SFd
. kg-d/mg

1.50E+00

7.30E-01
7.30E-01
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk:

Care Risk
Derm

2.68E-06

6.36E-07
6.36E-07
6.36E-06
6.36E-07
6.36E-06
1.73E-05|

wired pacMrk / AHCDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel M
Child Resident/Dermal Exposure to Surface Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (days/year)
ED (years)
CF (kg/mg)
BW -child (kg)
AT noncarc (days)

1825
1

350
6

0.000001
15

2190

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5.75
1.6

15.9
58.7
0.03

0.180
0.180
0.180
0.180
0.180

ABS
0.01
0.03
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13

Intake
Noncarc

6.71 E-06
5.60E-06
1.86E-05
6.85E-05
3.50E-08
2.73E-06
2.73E-06
2.73E-06
2.73E-06
2.73E-06

I

RfDd
mg/kg-d

6.00E-05
3.00E-04
4.00E-02
1.88E-03
2.10E-05

Exposure Route Hazard

Hazard Quotient
Derm
1.12E-01
1 .87E-02
4.64E-04
3.64E-02
1.67E-03

Index: 0.17 |

wired partWrtt / CW/DER



Parcel O
Construction Worker/lngestion of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CFx FI/BW x AT)

Himco Dump Superfund Site
Intake and Risk Calculation

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -adult (kg)
AT noncarc (days)
AT care (days)

480
180

0.75
0.000001

1
70

266
25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mo/kg)

5130
5.15
2.1

22.6
337

0.08
12.3

0.210
0.210
0.210
0.210
0.210
0.210

Intake
Noncarc
1.79E-02
1.79E-05
7.31 E-06
7.87E-05
1.17E-03
2.78E-07
4.28E-05
7.31 E-07
7.31 E-07
7.31 E-07
7.31 E-07
7.31 E-07
7.31 E-07

Care
1.86E-04
1 .87E-07
7.61 E-08
8.19E-07
1 .22E-05
2.9E-09

4.46E-07
7.61 E-09
7.61 E-09
7.61 E-09
7.61 E-09
7.61 E-09
7.61 E-09

I

RfDo
(mg/kg-d)
1 .OOE+00
4.00E-04
3.00E-04
4.00E-02
4.70E-02
3.00E-04
2.00E-02

Exposure Route
I

SFo Hazard Quotient
(kg-d/mg)

1.50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00
Hazard Index:

Exposure

Oral
1 .79E-02
4.48E-02
2.44E-02
1.97E-03
2.50E-02
9.28E-04
2.14E-03

0.12 |
Route Cancer Risk:

Care Risk
Oral

1.14E-07

5.55E-09
5.55E-09
5.55E-10
5.55E-08
5.55E-09
5.55E-08

2.42E-07]

wireaparOr* ICWING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel O
Construction Worker/Dermal Exposure to Total Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x EDV (BW x AT)

SA RME - (crr>2)
AF (mg/cm2)
EF (events/year)
ED (years)
CF (kg/mg)
BW -adult (kg)
AT noncarc (days)
AT care (days)

2000
1

180
0.75

0.000001
70

266
25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)an1hracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5130
5.15
2.1

22.6
337
0.08
12.3

0.210
0.210
0.210
0.210
0.210
0.210

ABS
0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

Intake
Noncarc
7.44E-04
7.47E-07
9.14E-07
3.28E-06
4.89E-05
1.16E-08
1.78E-06
3.96E-07
3.96E-07
3.96E-07
3.96E-07
3.96E-07
3.96E-07

Care
7.74E-06
7.77E-09
9.51 E-09
3.41 E-08
5.09E-07
1.21E-10
1.86E-08
4.12E-09
4.12E-09
4.12E-09
4.12E-09
4.12E-09
4.12E-09

RfDd
mg/Kg-d
2.70E-01
6.00E-05
3.00E-04
4.00E-02
1.88E-03
2.10E-05
8.00E-04

SFd
kg-d/mg

1.50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00

Hazard Quotient
Derm
2.76E-03
1 .24E-02
3.05E-03
8.19E-05
2.60E-02
5.52E-04
2.23E-03

Care Risk
Derm

1.43E-08

3.01 E-09
3.01 E-09
3.01E-10
3.01 E-08
3.01 E-09
3.01 E-08

Exposure Route Hazard Index: 4.71E-02 |
L Exposure Route Cancer Risk: 8.38E-08|

wired paeOrk / C WOE ft



Parcel O
Construction Worker/Inhalation of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED/BW x AT x VF)

Himco Dump Superfund Site
Intake and Risk Calculation

IR (m3/day)
EF (days/year)
ED (years)
BW - adult (kg)
AT noncarc (days)
AT care (days)

20
180

0.75
70

266
25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)(luoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5130
5.15
2.1

22.6
337
0.08
12.3

0.210
0.210
0.210
0.210
0.210
0.210

VF/PEF
m3/kg
.42E+09
.42E+09
.42E+O9
.42E+09
.42E+09
.42E+09

I.42E+09
1 .42E+09
1 .42E+09
1 .42E+09
I.42E+09
I.42E+09
1 .42E+09

Intake
Noncarc
5.24E-07
5.26E-10
2.14E-10
2.31 E-09
3.44E-08
8.17E-12
1.26E-09
2.14E-11
2.14E-11
2.14E-11
2.14E-11
2.14E-11
2.14E-11

Care
5.45E-09
5.48E-12
2.23E-12
2.40E-11
3.58E-10
8.51E-14
1.31E-11
2.23E-13
2.23E-13
2.23E-13
2.23E-13
2.23E-13
2.23E-13

RfDi
(mgflcg-d)

1.00E-03

1.43E-05
8.60E-05

Sfl
<kg-d/mg)

1.51E+O1

Hazard Quotient
Inhalation

5.24E-04

2.41 E-03
9.50E-08

| Exposure Route Hazard Index: 2.93E-03 |

Care Risk
Inhalation

3.37E-11

L Exposure Route Cancer Risk: 3.37E-111

wroaparOrt'CWIH



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel O
Gardener (age-adjusted)/lngestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IPS adj (mg-yr/kg)
EF (days/year)
CF (kg/mg)
Fl (unitless)
AT care (days)

245
40

0.000001
1

25550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5130
4.7
2.1

22.6
337
0.08
12.3

0.180
0.180
0.180
0.180
0.180
0.180

Intake
Care
1.97E-03
1.80E-06
8.05E-07
8.67E-06
1.29E-04
3.07E-08
4.72E-06
6.90E-08
6.90E-08
6.90E-08
6.90E-08
6.90E-08
6.90E-08

I

SFo
(kg-d/mg)

1 .50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk:

Care Risk
Oral

1.21E-06

5.04E-08
5.04E-08
5.04E-09
5.04E-07
5.04E-08
5.04E-07
2.37E-06I

wired parOrtt / ACCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel O
Child Gardener/lngestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -child (kg)
AT noncarc (days)
AT care (days)

200
40

6
0.000001

1
15

2190
25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5130
4.7
2.1

22.6
337
0.08
12.3

0.180
0.180
0.180
0.180
0.180
0.180

Intake
Noncarc
7.50E-03
6.87E-06
3.07E-06
3.30E-05
4.92E-04
1.17E-07
1.80E-05
2.63E-07
2.63E-07
2.63E-07
2.63E-07
2.63E-07
2.63E-07

I

RfDo
(mg/kg-d)

1 .OOE+00
4.00E-04
3.00E-04
4.00E-02
4.70E-02
3.00E-04
2.00E-02

Exposure Route Hazard

Hazard Quotient
Oral
7.50E-03
1.72E-02
1.02E-02
8.26E-04
1 .05E-02
3.90E-04
8.99E-04

Index: 4.75E-02 |

wired parOrk/ CONING



Himco Dump Superfund Site
Intake and Risk Calculation

ParcelO
Garderner (age-adjusted)/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm2) 1
EF (days/year) 40
CF (kg/mg) 0.000001
AT care (days) 25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5130
4.7
2.1

22.6
337

0.08
12.3

0.180
0.180
0.180
0.180
0.180
0.180

ABS
0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

Intake
Care

2.18E-04
2.00E-07
2.68E-07
9.62E-07
1.44E-05
3.41 E-09
5.24E-07
9.96E-08
9.96E-08
9.96E-08
9.96E-08
9.96E-08
9.96E-08

I

SFd
kg-d/mg

1.50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk:

Care Risk
Derm

4.02E-07

7.27E-08
7.27E-08
7.27E-09
7.27E-07
7.27E-08
7.27E-07
2.08E-06)

wired parOr* / AGCD£R



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel O
Child Gardener/Dermal Exposure to Soils - 0-2*
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)

EF (days/year)
ED (years)
CF (kg/mg)
BW -child (kg)
AT noncarc (days)

1825
1

40
6

0.000001
15

2190

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5130
4.7
2.1

22.6
337

0.08
12.3

0.180
0.180
0.180
0.180
0.180
0.180

ABS
0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

Intake
Noncarc

6.84E-04
6.27E-07
8.40E-07
3.01 E-06
4.49E-05
1.07E-08
1.64E-06
3.12E-07
3.12E-07
3.12E-07
3.12E-07
3.12E-07
3.12E-07

I

RfDd
mg/kg-d

2.70E-01
6.00E-05
3.00E-04
4.00E-02
1 .88E-03
2.10E-05
8.00E-04

Exposure Route Hazard

Hazard Quotient
Derm
2.53E-03
1 .04E-02
2.80E-03
7.53E-05
2.39E-02
5.08E-04
2.05E-03

Index: 4.23E-02 |

wired parOrk / CGNDEFt



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel O
Resident (age-adjusted)/lngestion of Surface Soil
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FIV(AT)

IPS adj (mg-yr/kg)
EF (days/year)
CF (kg/mg)
Fl (unitless)
AT care (days)

114
350

0.000001
1

25550

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4.7
2.1

20.4
337
0.08

0.180
0.180
0.180
0.180
0.180

Intake
Care
7.34E-06
3.28E-06
3.19E-05
5.26E-04
1.25E-07
2.81 E-07
2.81 E-07
2.81 E-07
2.81 E-07
2.81 E-07

I

SFo
(kg-d/mg)

1.50E+00

7.30E-01
7.30E-01
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk:

Care Risk
Oral

4.92E-06

2.05E-07
2.05E-07
2.05E-06
2.05E-07
2.05E-06
9.64E-06|

wired parOrk / ARCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel O
Child Resident/lngestion of Surface Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -child (kg)
AT noncarc (days)

200
350

6
0.000001

1
15

2190

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4.7
2.1

20.4
337
0.08

0.180
0.180
0.180
0.180
0.180

Intake
Noncarc

6.01 E-05
2.68E-05
2.61 E-04
4.31 E-03
1 .02E-06
2.30E-06
2.30E-06
2.30E-06
2.30E-06
2.30E-06

RfDo
(mg/kg-d)

4.00E-04
3.00E-04
4.00E-02
4.70E-02
3.00E-04

Hazard Quotient
Oral

1 .50E-01
8.95E-02
6.52E-03
9.17E-02
3.41 E-03

Exposure Route Hazard Index: 3.41 E-01

wired patOrtt / CRNING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel O
Resident (age-adjusted)/Dermal Exposure to Surface Soil
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm2) 1
EF (days/year) 350
CF (kg/mg) 0.000001
AT care (days) 25,550

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4.7
2.1

20.4
337
0.08

0.180
0.180
0.180
0.180
0.180

ABS
0.01
0.03
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13

Intake
Care
1 .75E-06
2.35E-06
7.60E-06
1 .26E-04
2.98E-08
8.72E-07
8.72E-07
8.72E-07
8.72E-07
8.72E-07

I

SFd
kg-d/mg

1 .50E+00

7.30E-01
7.30E-01
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk:

Care Risk
Derm

3.52E-06

6.36E-07
6.36E-07
6.36E-06
6.36E-07
6.36E-06
1.82E-05|

wired parOrk /AfKDER



Himco Dump Superfund Site
Intake and Risk Calculation

ParcelO
Child Resident/Dermal Exposure to Surface Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (days/year)
ED (years)
CF (kg/mg)
BW -child (kg)
AT noncarc (days)

1825
1

350
6

0.000001
15

2190

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4.7
2.1

20.4
337
0.08

0.180
0.180
0.180
0.180
0.180

ABS
0.01
0.03
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13

Intake
Noncarc
5.48E-06
7.35E-06
2.38E-05
3.93E-04
9.33E-08
2.73E-06
2.73E-06
2.73E-06
2.73E-06
2.73E-06

RfDd
mg/kg-d

6.00E-05
3.00E-04
4.00E-02
1 .88E-03
2.10E-05

Hazard Quotient
Derm
9.14E-02
2.45E-02
5.95E-04
2.09E-01
4.44E-03

Exposure Route Hazard Index: 3.30E-01

wired parOrk / CRNDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel N
Construction Worker/lngestion of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -adult (kg)
AT noncarc (days)
AT care (days)

480
180

0.75
0.000001

1
70

266
25,550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

1.88
0.180

Intake
Noncarc
6.54E-06
6.26E-07

Care
6.81 E-08
6.52E-09

RfDo
(mg/kg-d)
3.00E-04

SFo
(kg-d/mg)
1.50E+00
7.30E+00

Hazard Quotient
Oral

2.18E-02

Care Risk
Oral

1.02E-07
4.76E-08

L Exposure Route Hazard Index: 2.2E-02
L Exposure Route Cancer Risk 1.50E-07|

wired part** / OWING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel N
Construction Worker/Dermal Exposure to Total Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (events/year)
ED (years)
CF (kg/mg)
BW -adult (kg)
AT noncarc (days)
AT care (days)

2000
1

180
0.75

0.000001
70

266
25.550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

1.88
0.180

Intake
ABS

0.03
0.13

Noncarc
8.18E-07
3.39E-07

Care
8.51E-09
3.53E-09

RfDd
mg/kg-d

3.00E-04

SFd
kg-d/mg

1.50E+00
7.30E+00

Hazard Quotient
Derm

2.73E-03

Care Risk
Derm
1.28E-08
2.58E-08

I Exposure Route Hazard Index: 2.7E-03
Exposure Route Cancer Risk: 3.86E-08|



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel N
Construction Worker/Inhalation of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED/BW x AT x (VF/PEF))

IR (m3/day) 20 .
EF (days/year) 180
ED (years) 0.75
BW -adult (kg) 70
AT noncarc (days) 266
AT care (days) 25,550

Cone. Soil VF/PEF Intake RfDI Sfl Hazard Quotient Care Risk
Analyte (mg/kg) m3/kg Noncarc Care (mg/kg-d) (kg-d/mg) Inhalation Inhalation
Arsenic 1.88 1.42E+09 1.92E-10 2.00E-12 1.51E+01 3.02E-11

Benzo(a)pyrene 0.180 1.42E+09 1.84E-11 1.91E-13
I Exposure Route Hazard Index: O.OE+00 |_______________

| Exposure Route Cancer Risk: 3.02E-111



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel N
Gardener (age-adjusted)/lngestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IPS adj (mg-yr/kg)
EF (days/year)
CF (kg/mg)
Fl (unitless)
AT care (days)

245
40

0.000001
1

25550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

1.88
0.180

Intake
Care

7.21E-07
6.90E-08

SFo
(kg-d/mg)

1.50E+00
7.30E+00

Care Risk
Oral

1.08E-06
5.04E-07

Exposure Route Cancer Risk: 1.59E-06|

wired part** / AGCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel N
Child Gardener/lngestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -child (kg)
AT noncarc (days)
AT care (days)

200
40
6

0.000001
1

15
2190

25,550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

1.88
0.180

Intake
Noncarc
2.75E-06
2.63E-07

RfDo
(mg/kg-d)

3.00E-04

Hazard Quotient
Oral

9.16E-03

Exposure Route Hazard Index: 0.01

mrea parNr* / CGNING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel N
Garderner (age-adjusted)/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm2) 1
EF (days/year) 40
CF (kg/mg) 0.000001
AT care (days) 25,550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

1.88
0.180

ABS
0.03
0.13

Intake
Care

2.40E-07
9.96E-08

SFd
kg-d/mg
1.50E+00
7.30E+00

Care Risk
Derm
3.60E-07
7.27E-07

Exposure Route Cancer Risk: 1.09E-06]

wired parNrti / A GCDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel N
Child Gardener/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (days/year)
ED (years)
CF (kg/mg)
BW -child (kg)
AT noncarc (days)

1825
1

40
6

0.000001
15

2190

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

1.88
0.180

ABS
0.03
0.13

Intake
Noncarc
7.52E-07
3.12E-07

RfDd
mg/kg-d
3.00E-04

Hazard Quotient
Derm
2.51 E-03

Exposure Route Hazard Index: 2.5E-03

wired parNrtt ICGNDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel N
Resident (age-adjusted)/lngestion of Suface Soil
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IPS adj (mg-yr/kg)
EF (days/year)
CF (Kg/mg)
Fl (unitless)
AT care (days)

114
350

0.000001
1

25550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

1.88
0.180

Intake
Care

2.94E-06
2.81 E-07

SFo
(kg-d/mg)

1.50E+00
7.30E+00

Care Risk
Oral
4.40E-06
2.05E-06

Exposure Route Cancer Risk: 6.46E-06]

wired parNrk /ARCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel N
Child Resident/lngestion of Surface Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -child (kg)
AT noncarc (days)

200
350

6
0.000001

1
15

2190

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

1.88
0.180

Intake
Noncarc
2.40E-05
2.30E-06

RfDo
(mg/kg-d)

3.00E-04

Hazard Quotient
Oral
8.01 E-02

Exposure Route Hazard Index: 0.08

wired parN*/ CRNING



Himco Dump Superfund Site
Intake and Risk Calculation

ParcelN
Resident (age-adjusted)/Dermal Exposure to Surface Soil
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm2) 1
EF (days/year) 350
CF (kg/mg) 0.000001
AT care (days) 25,550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

1.88
0.180

ABS
0.03
0.13

Intake
Care

2.10E-06
8.72E-07

SFd
kg-d/mg

1.50E+00
7.30E+00

Care Risk
Derm
3.15E-06
6.36E-06

[ Exposure Route Cancer Risk: 9.52E-06]

wired parNrk /ARCDER



Himco Dump Super-fund Site
intake and Risk Calculation

ParcelN
Child Resident/Dermal Exposure to Surface Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (days/year)
ED (years)
CF (kg/mg)
BW -child (kg)
AT noncarc (days)

1825
1

350
6

0.000001
15

2190

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

1.88
0.180

ABS
0.03
0.13

Intake
Noncarc

6.58E-06
2.73E-06

RfDd
mg/kg-d

3.00E-04

Hazard Quotient
Derm
2.19E-02

Exposure Route Hazard Index: 0.02

wired partVrtt / CRNDEPI



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel P
Construction Worker/lngestion of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -adult (kg)
AT noncarc (days)
AT care (days)

480
180

0.75
0.000001

1
70

266
25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)(luoranthene

Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a, h)anthracene

Cone. Soil
(mg/kg)

5670
4.6
1.5

38.1
319

0.07
8.1

0.180
0.180
0.180
0.180
0.180
0.180

Intake
Noncarc
1 .97E-02
1 .6E-05

5.22E-06
1 .33E-04
1.11E-03
2.44E-07
2.82E-05
6.26E-07
6.26E-07
6.26E-07
6.26E-07
6.26E-07
6.26E-07

Care
2.05E-04
1 .67E-07
5.43E-08
1 .38E-06
1.16E-05
2.54E-09
2.93E-07
6.52E-09
6.52E-09
6.52E-09
6.52E-09
6.52E-09
6.52E-09

RfDo
(mg/kg-d)

1.00E+00
4.00E-04
3.00E-04
4.00E-02
4.70E-02
3.00E-04
2.00E-02

| Exposure

SFo Hazard Quotient
(kg-d/mg)

1 .50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00

Route Hazard Index:
| Exposure

Oral
1.97E-02
4.00E-02
1 .74E-02
3.31 E-03
2.36E-02
8.12E-04
1.41 E-03

1.1E-01 |
Route Cancer Risk:

Care Risk
Oral

8.15E-08

4.76E-09
4.76E-09
4.76E-10
4.76E-08
4.76E-09
4.76E-08

1.91E-07|

mred parPrt / CWNQ



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel P
Construction Worker/Dermal Exposure to Total Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x EOV(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (events/year)
ED (years)
CF (kg/mg)
BW -adult (kg)
AT noncarc (days)
AT care (days)

2000
1

180
0.76

0.000001
70

266
25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5670
4.6
1.5

38.1
319
0.07
8.1

0.180
0.180
0.180
0.180
0.180
0.180

ABS
0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

Intake
Noncarc
8.33E-04
6.76E-07
6.61 E-07
5.60E-06
4.69E-05
1 .03E-08
1.19E-06
3.44E-07
3.44E-07
3.44E-07
3.44E-07
3.44E-07
3.44E-07

Care
8.67E-06
7.04E-09
6.88E-09
5.83E-08
4.88E-07
1.07E-10
1 .24E-08
3.58E-09
3.58E-09
3.58E-09
3.58E-09
3.58E-09
3.58E-09

I

RfDd
mg/kg-d
2.70E-01
6.00E-05
3.00E-04
4.00E-02
1 .88E-03
2.10E-05
8.00E-04

SFd
kg-d/mg

1 .50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00

Exposure Route Hazard Index:

Hazard Quotient
Derm

3.09E-03
1.13E-02
2.20E-03
1.40E-04
2.49E-02
4.90E-04
1 .496-03

4.4E-02 |
| Exposure Route Cancer Risk:

Care Risk
Derm

1.03E-08

2.61 E-09
2.61 E-09
2.61 E-10
2.61 E-08
2.61 E-09
2.61 E-08

7.07E-08|



Parcel P
Construction Worker/Inhalation of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED/BW x AT x VF)

Himco Dump Superfund Site
Intake and Risk Calculation

IR (m3/day)
EF (days/year)
ED (years)
BW -adult (kg)
AT noncarc (days)
AT care (days)

20
180

0.75
70

266
25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5670
4.6
1.5

38.1
319

0.07
8.1

0.180
0.180
0.180
0.180
0.180
0.180

VF/PEF
m3/kg

1.42E+09
1 .42E+09
1 .42E+O9
1.42E+09
1 .42E+09
1 .42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1 .42E+09
1 .42E+09
1 .42E+09

Intake
Noncarc
5.79E-07
4.70E-10
1.53E-10
3.89E-09
3.26E-08
7.15E-12
8.27E-10
1.84E-11
1.84E-11
1.84E-11
1.84E-11
1.84E-11
1.84E-11

Care
6.03E-09
4.89E-12
1.59E-12
4.05E-11
3.39E-10
7.44E-14
8.61E-12
1.91E-13
1.91E-13
1.91E-13
1.91E-13
1.91E-13
1.91E-13

RfDi
(mg/kg-d)

1.00E-03

1.43E-05
8.60E-05

Sfi
(kg-d/mg)

1.51E+01

Hazard Quotient
Inhalation

5.79E-04

2.28E-03
8.31 E-08

Care Risk
Inhalation

2.41E-11

Exposure Route Hazard Index: 2.9E-03 |____________
| Exposure Route Cancer Risk 2.41 E-TT|



Parcel P
Gardener (age-adjustedyingestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

Himco Dump Super-fund Site
Intake and Risk Calculation

IPS adj (mg-yr/kg)
EF (days/year)
CF (kg/mg)
Fl (unitless)
AT care (days)

245
40

0.000001
1

25550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5670
4.6
1.5

38.1
319

0.07
8.1

0.180
0.180
0.180
0.180
0.180
0.180

Intake
Care
2.17E-03
1.76E-06
5.75E-07
1.46E-05
1 .22E-04
2.68E-08
3.11E-06
6.90E-08
6.90E-08
6.90E-08
6.90E-08
6.90E-08
6.90E-08

I

SFo
(kg-d/mg)

1 .50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk:

Care Risk
Oral

8.63E-07

5.04E-08
5.04E-08
5.04E-09
5.04E-07
5.04E-08
5.04E-07
2.03E-06)

wired parPrtt / AGCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel P
Child Gardener/lngestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -child (kg)
AT noncarc (days)
AT care (days)

200
40

6
0.000001

1
15

2190
25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5670
4.6
1.5

38.1
319

0.07
8.1

0.180
0.180
0.180
0.180
0.180
0.180

Intake
Noncarc

8.28E-03
6.72E-06
2.19E-06
5.57E-05
4.66E-04
1.02E-07
1.18E-05
2.63E-07
2.63E-07
2.63E-07
2.63E-07
2.63E-07
2.63E-07

RfDo
(mg/kg-d)

1.00E+00
4.00E-04
3.00E-04
4.00E-02
4.70E-02
3.00E-04
2.00E-02

Hazard Quotient
Oral
8.28E-03
1 .68E-02
7.31 E-03
1 .39E-03
9.92E-03
3.41 E-04
5.92E-04

I Exposure Route Hazard Index: 4.5E-02

wired parPrtc / CONING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel P
Garderner (age-adjusted)/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm2) 1
EF (days/year) 40
CF (kg/mg) 0.000001
AT care (days) 25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5670
4.6
1.5

38.1
319

0.07
8.1

0.180
0.180
0.180
0.180
0.180
0.180

ABS
0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

Intake
Care

2.41 E-04
1.96E-07
1.92E-07
1.62E-06
1.36E-05
2.98E-09
3.45E-07
9.96E-08
9.96E-08
9.96E-08
9.96E-08
9.96E-08
9.96E-08

I

SFd
kg-d/mg

1.50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk:

Care Risk
Derm

2.87E-07

7.27E-08
7.27E-08
7.27E-09
7.27E-07
7.27E-08
7.27E-07
1.97E-06|

wired parP* / AGCDEFt



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel P
Child Gardener/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (days/year)
ED (years)
CF (kg/mg)
BW -child (kg)
AT noncarc (days)

1825
1

40
6

0.000001
15

2190

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5670
4.6
1.5

38.1
319

0.07
8.1

0.180
0.180
0.180
0.180
0.180
0.180

ABS
0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

Intake
Noncarc

7.56E-04
6.13E-07
6.00E-07
5.08E-06
4.25E-05
9.33E-09
1.08E-06
3.12E-07
3.12E-07
3.12E-07
3.12E-07
3.12E-07
3.12E-07

I

RfDd
mg/kg-d

2.70E-01
6.00E-05
3.00E-04
4.00E-02
1 .88E-03
2.10E-05
8.00E-04

Exposure Route Hazard

Hazard Quotient
Derm
2.80E-03
1 .02E-02
2.00E-03
1 .27E-04
2.26E-02
4.44E-04
1.35E-03

Index: 4.0E-02 |

wired parPrk ICGNDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel P
Resident (age-adjusted)/lngestion of Surface Soil
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IPS adj (mg-yr/kg)
EF (days/year)
CF (kg/mg)
Fl (unitless)
AT care (days)

114
350

0.000001
1

25550

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4.6
1.5

37.2
319
0.07

0.180
0.180
0.180
0.180
0.180

Intake
Care
7.18E-06
2.34E-06
5.81 E-05
4.98E-04
1 .09E-07
2.81 E-07
2.81 E-07
2.81 E-07
2.81 E-07
2.81 E-07

I

SFo
(kg-d/mg)

1 .50E+00

7.30E-01
7.30E-01
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk:

Care Risk
Oral

3.51 E-06

2.05E-07
2.05E-07
2.05E-06
2.05E-07
2.05E-06
8. 23 E-06 1

wired parPrk /ARCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel P
Child Resident/lngestion of Surface Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -child (kg)
AT noncarc (days)

200
350

6
0.000001

1
15

2190

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4.6
1.5

37.2
319

0.07
0.180
0.180
0.180
0.180
0.180

Intake
Noncarc

5.88E-05
1 .92E-05
4.76E-04
4.08E-03
8.95E-07
2.30E-06
2.30E-06
2.30E-06
2.30E-06
2.30E-06

I

RfDo
(mg/kg-d)

4.00E-04
3.00E-04
4.00E-02
4.70E-02
3.00E-04

Exposure Route Hazard

Hazard Quotient
Oral

1 .47E-01
6.39E-02
1.19E-02
8.68E-02
2.98E-03

Index: 0.31 |

wired parPrtt / CRN1NG



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel P
Resident (age-adjusted)/Dermal Exposure to Surface Soil
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm2) 1
EF (days/year) 350
CF (kg/mg) 0.000001
AT care (days) 25,550

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4.6
1.5

37.2
319

0.07
0.180
0.180
0.180
0.180
0.180

ABS
0.01
0.03
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13

Intake
Care
1 .71 E-06
1 .68E-06
1 .39E-05
1.19E-04
2.61E-08
8.72E-07
8.72E-07
8.72E-07
8.72E-07
8.72E-07

I

SFd
kg-d/mg

1.50E+00

7.30E-01
7.30E-01
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk:

Care Risk
Derm

2.52E-06

6.36E-07
6.36E-07
6.36E-06
6.36E-07
6.36E-06
1.72E-05I

wired parPrtt/ARCOER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel P
Child Resident/Dermal Exposure to Surface Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF(mg/cm2)
EF (days/year)
ED (years)
CF (kg/mg)
BW -child (kg)
AT noncarc (days)

1825
1

350
6

0.000001
15

2190

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4.6
1.5

37.2
319

0.07
0.180
0.180
0.180
0.180
0.180

ABS
0.01
0.03
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13

Intake
Noncarc

5.37E-06
5.25E-06
4.34E-05
3.72E-04
8.17E-08
2.73E-06
2.73E-06
2.73E-06
2.73E-06
2.73E-06

I

RfDd
mg/kg-d
6.00E-05
3.00E-04
4.00E-02
1 .88E-03
2.10E-05

Exposure Route Hazard

Hazard Quotient
Derm
8.94E-02
1 .75E-02
1.09E-03
1.98E-01
3.89E-03

Index: 0.31 |

xnred parPi* / CRUDER



Parcel S
Construction Worker/lngestion of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

Himco Dump Superfund Site
Intake and Risk Calculation

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -adult (kg)
AT noncarc (days)
AT care (days)

480
180

0.75
0.000001

1
70

266
25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Oibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4740
13.1
12.5

2110
539

0.25
15.4

1.500
1.900
0.560
1.500
0.540
0.345

Intake
Noncarc
1.65E-02
4.56E-05
4.35E-05
7.34E-03
1.88E-03
8.7E-07

5.36E-05
5.22E-06
6.61 E-06
1 .95E-06
5.22E-06
1.88E-06
1.2E-06

Care
1.72E-04
4.75E-07
4.53E-07
7.64E-05
1 .95E-05
9.06E-09
5.58E-07
5.43E-08
6.88E-08
2.03E-08
5.43E-08
1.96E-08
1.25E-08

RfDo
(mg/kg-d)

1.00E+00
4.00E-04
3.00E-04
4.00E-02
4.70E-02
3.00E-04
2.00E-02

.

| Exposure

SFo Hazard Quotient
(kg-d/mg)

1.50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E-1-00

Route Hazard Index:
| Exposure

Oral
1.65E-02
1.14E-01
1.45E-01
1.84E-01
3.99E-02
2.90E-03
2.68E-03

0.50 I
Route Cancer Risk:

Care Risk
Oral

6.79E-07

3.97E-08
5.03E-08
1 .48E-09
3.97E-07
1.43E-08
9.12E-08

1.27E-06)



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel S
Construction Worker/Dermal Exposure to Total Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (events/year)
ED (years)
CF (kg/mg)
BW -adult (kg)
AT noncarc (days)
AT care (days)

2000
1

180
0.75

0.000001
70

266
25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4740
13.1
12.5

2110
539

0.25
15.4

1.500
1.900
0.560
1.500
0.540
0.345

Intake
ABS

0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

Noncarc
6.87E-04
1.90E-06
5.44E-06
3.06E-04
7.82E-05
3.63E-08
2.23E-06
2.83E-06
3.58E-06
1.06E-06
2.83E-06
1.02E-06
6.50E-07

Care
7.16E-06
1.98E-08
5.66E-08
3.19E-06
8.14E-07
3.77E-10
2.32E-08
2.94E-08
3.73E-08
1.10E-08
2.94E-08
1.06E-08
6.77E-09

RfDd
mg/kg-d

2.70E-01
6.00E-05
3.00E-04
4.00E-02
1.88E-03
2.10E-05
8.00E-04

| Exposure

SFd Hazard Quotient
kg-d/mg Derm

2.55E-03
3.17E-02

1.50E+00 1.81E-02
7.65E-03
4.16E-02
1.73E-03
2.79E-03

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00

Route Hazard Index: 0.11 |
| Exposure Route Cancer Risk:

Care Risk
Derm

8.49E-08

2.15E-08
2.72E-08
8.02E-10
2.15E-07
7.74E-09
4.94E-08

4.06E-07J

wrad parSr* / CWOEfi



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel S
Construction Worker/Inhalation of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED/BW x AT x VF )

IR (m3/day)
EF (days/year)
ED (years)
BW -adult (kg)
AT noncarc (days)
AT care (days)

20
180

0.75
70

266
25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo{k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4740
13.1
12.5

2110
539

0.25
15.4

1.500
1.900
0.560
1.500
0.540
0.345

VF/PEF
m3/kg

1.42E+09
1.42E+09
1.42E+09
1 .42E+09
1.42E+09
1 .42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1 .42E+09
1.42E+09
1 .42E+09

Intake
Noncarc
4.84E-07
1 .34E-09
1.28E-09
2.15E-07
5.50E-08
2.55E-11
1.57E-09
1.53E-10
1.94E-10
5.72E-11
1.53E-10
5.51E-11
3.52E-11

Care
5.04E-09
1.39E-11
1.33E-11
2.24E-09
5.73E-10
2.66E-13
1.64E-11
1.59E-12
2.02E-12
5.95E-13
1.59E-12
5.74E-13
3.67E-13

RfDi
(mg/kg-d)

1.00E-03

1.43E-05
8.60E-05

Sfi
(kg-d/mg)

1.51E+01

Hazard Quotient
Inhalation

4.84E-04

3.85E-03
2.97E-07

Care Risk
Inhalation

2.01 E-10

Exposure Route Hazard Index: 4.3E-03 |____________
| Exposure Route Cancer Risk: 2.01E-10|

wintdpmrS/lt/CWIH



Parcel S
Gardener (age-adjusted)/lngestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

Himco Dump Superfund Site
Intake and Risk Calculation

IPS adj (mg-yr/kg)
EF (days/year)
CF (kg/mg)
Fl (unitless)
AT care (days)

245
40

0.000001
1

25550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4740
13.1
12.5

2110
539

0.25
12

1.500
1.900
0.560
1.500
0.540
0.200

Intake
Care
1 .82E-03
5.02E-06
4.79E-06
8.09E-04
2.07E-04
9.59E-08
4.60E-06
5.75E-07
7.29E-07
2.15E-07
5.75E-07
2.07E-07
7.67E-08

I

SFo
(kg-d/mg)

1 .50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk

Care Risk
Oral

7.19E-06

4.20E-07
5.32E-07
1.57E-08
4.20E-06
1.51E-07
5.60E-07
1.31E-05I

wired parSrk / AGCING



Himco Dump Superfund Site
Intake and Risk Calculation

ParcelS
Child Gardener/lngestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -child (kg)
AT noncarc (days)

200
40
6

0.000001
1

15
2190

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranlhene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4740
13.1
12.5

2110
539

0.25
12

1.500
1.900
0.560
1.500
0.540
0.200

Intake
Noncarc

6.93E-03
1.91E-05
1 .83E-05
3.08E-03
7.88E-04
3.65E-07
1.75E-05
2.19E-06
2.78E-06
8.18E-07
2.19E-06
7.89E-07
2.92E-07

I

RfDo
(mg/kg-d)

1 .OOE+00
4.00E-04
3.00E-04
4.00E-02
4.70E-02
3.00E-04
2.00E-02

Exposure Route Hazard

Hazard Quotient
Oral

6.93E-03
4.79E-02
6.09E-02
7.71E-02
1.68E-02
1 .22E-03
8.77E-04

Index: 0.21 |

wired parSrtt / CGNING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel S
Garderner (age-adjusted)/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm2) 1
EF (days/year) 40
CF (kg/mg) 0.000001
AT care (days) 25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4740
13.1
12.5

2110
539
0.25

12
1.500
1.900
0.560
1.500
0.540
0.200

ABS
0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

Intake
Care
2.02E-04
5.58E-07
1.60E-06
8.99E-05
2.30E-05
1.06E-08
5.11E-07
8.30E-07
1 .05E-06
3.10E-07
8.30E-07
2.99E-07
1.11E-07

I

SFd
kg-d/mg

1.50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E-t-00

Exposure Route Cancer Risk:

Care Risk
Derm

2.40E-06

6.06E-07
7.68E-07
2.26E-08
6.06E-06
2.18E-07
8.08E-07
1.09E-05)

wired parSr* / AGCDEFI



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel S
Child Gardener/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (days/year)
ED (years)
CF (kg/mg)
BW -child (kg)
AT noncarc (days)

1825
1

40
6

0.000001
15

2190

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4740
13.1
12.5

2110
539

0.25
12

1.500
1.900
0.560
1.500
0.540
0.200

ABS
0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

Intake
Noncarc

6.32E-04
1.75E-06
5.00E-06
2.81E-04
7.19E-05
3.33E-08
1 .60E-06
2.60E-06
3.29E-06
9.71 E-07
2.60E-06
9.36E-07
3.47E-07

RfDd
mg/kg-d

2.70E-01
6.00E-05
3.00E-04
4.00E-02
1 .88E-03
2.10E-05
8.00E-04

Hazard Quotient
Derm

2.34E-03
2.91 E-02
1.67E-02
7.03E-03
3.82E-02
1.59E-03
2.00E-03

| Exposure Route Hazard Index: 9.7E-02

wired parSrk / CGNDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel S
Resident (age-adjusted)/lngestion of Surface Soil
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IPS adj (mg-yr/kg)
EF (days/year)
CF (kg/mg)
Fl (unitless)
AT care (days)

114
350

0.000001
1

25550

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

13.1
12.5

2110
539
0.25

0.280
0.560
0.430
0.540
0.200

Intake
Care
2.05E-05
1.95E-05
3.30E-03
8.42E-04
3.90E-07
4.37E-07
8.75E-07
6.72E-07
8.43E-07
3.12E-07

I

SFo
(kg-d/mg)

1 .50E+00

7.30E-01
7.30E-01
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk

Care Risk
Oral

2.93E-05

3.19E-07
6.38E-07
4.90E-06
6.16E-07
2.28E-06
3.80E-05|

wired parS*/ ARCING



Himco Dump Superfund Site
Intake and Risk Calculation

ParcelS
Child Resident/lngestion of Surface Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -child (kg)
AT noncarc (days)

200
350

6
0.000001

1
15

2190

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

13.1
12.5

2110
539

0.25
0.280
0.560
0.430
0.540
0.200

Intake
Noncarc

1.67E-04
1 .60E-04
2.70E-02
6.89E-03
3.20E-06
3.58E-06
7.16E-06
5.50E-06
6.90E-06
2.56E-06

I

RfDo
(mg/kg-d)

4.00E-04
3.00E-04
4.00E-02
4.70E-02
3.00E-04

Exposure Route Hazard

Hazard Quotient
Oral

4.19E-01
5.33E-01
6.74E-01
1.47E-01
1 .07E-02

Index: 1.78 I

wired parSrtc/CfllWNG



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel S
Resident (age-adjusted)/Dermal Exposure to Surface Soil
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm2) 1
EF (days/year) 350
CF (kg/mg) 0.000001
AT care (days) 25,550

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

13.1
12.5

2110
539

0.25
0.280
0.560
0.430
0.540
0.200

ABS
0.01
0.03
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13

Intake
Care
4.88E-06
1.40E-05
7.86E-04
2.01 E-04
9.32E-08
1 .36E-06
2.71 E-06
2.08E-06
2.62E-06
9.69E-07

I

SFd
kg-d/mg

1.50E+00

7.30E-01
7.30E-01
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk:

Care Risk
Derm

2.10E-05

9.90E-07
1.98E-06
1 .52E-05
1.91 E-06
7.07 E-06
4.81E-05|

wired parSrk / ARCDER



Hlmco Dump Superfund Site
Intake and Risk Calculation

ParcelS
Child Resident/Dermal Exposure to Surface Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (days/year)
ED (years)
CF (kg/mg)
BW -child (kg)
AT noncarc (days)

1825
1

350
6

0.000001
15

2190

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anth racene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

13.1
12.5

2110
539
0.25

0.280
0.560
0.430
0.540
0.200

ABS
0.01
0.03
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13

Intake
Noncarc

1 .53E-05
4.38E-05
2.46E-03
6.29E-04
2.92E-07
4.25E-06
8.49E-06
6.52E-06
8.19E-06
3.03E-06

I

RfDd
mg/kg-d

6.00E-05
3.00E-04
4.00E-02
1 .88E-03
2.10E-05

Exposure Route Hazard

Hazard Quotient
Derm
2.55E-01
1 .46E-01
6.15E-02
3.34E-01
1 .39E-02

Index: 0.81 |

wired parSrfc / CRNDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel T
Construction Worker/lngestion of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -adult (kg)
AT noncarc (days)
AT care (days)

480
180

0.75
0.000001

1
70

266
25,550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

5.1
0.360

Intake
Noncarc
1.77E-05
1.25E-06

Care
1.85E-07
1.3E-08

RfDo
(mg/kg-d)
3.00E-04

SFo
(kg-oVmg)
1.50E+00
7.30E+00

Hazard Quotient
Oral

5.92E-02

Care Risk
Oral

2.77E-07
9.52E-08

L Exposure Route Hazard Index: 5.9E-02 |
Exposure Route Cancer Risk 3.72E-07J

wired parTlit / CWING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel T
Construction Worker/Dermal Exposure to Total Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (events/year)
ED (years)
CF (kg/mg)
BW -adult (kg)
AT noncarc (days)
AT care (days)

2000
1

180
0.75

0.000001
70

266
25,550

Analyte
Arsenic

8enzo(a)pyrene

Cone. Soil
(mg/Kg)

5.1
0.360

Intake
ABS

0.03
0.13

Noncarc
2.22E-06
6.79E-07

Care
2.31 E-08
7.07E-09

RfDd
mg/kg-d

3.00E-04

SFd Hazard Quotient
kg-d/mg Derm

1.50E+00 7.40E-03
7.30E-t-00

Care Risk
Derm
3.46E-08
5.16E-08

| Exposure Route Hazard Index: 7.4E-03 I
I Exposure Route Cancer Risk: 8.62E-08|



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel T
Construction Worker/Inhalation of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x EO/BW x AT x (VF/PEF))

IR(m3/day) 20
EF (days/year) 180
ED (years) 0.75
BW -adult (kg) 70
AT noncarc (days) 266
AT care (days) 25,550

Cone. Soil VF/PEF Intake RfDI Sfl Hazard Quotient Care Risk
Analyte (mg/kg) m3/kg Noncarc Care (mg/kg-d) (kg-d/mg) Inhalation Inhalation
Arsenic 5.1 1.42E+09 5.21E-10 5.42E-12 1.51E+01 8.19E-11

Benzo(a)pyrene 0.360 1.42E+09 3.68E-11 3.83E-13
| Exposure Route Hazard Index: O.OE+00 |______________

Exposure Route Cancer Risk: 8.19E-111



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel T
Gardener (age-adjusted)/lngestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IPS adj (mg-yr/kg)
EF (days/year)
CF (kg/mg)
Fl (unitless)
AT care (days)

245
40

0.000001
1

25550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

5.1
0.330

Intake
Care

1.96E-06
1.27E-07

SFo
(kg-d/mg)

1.50E+00
7.30E+00

Care Risk
Oral

2.93E-06
9.24E-07

I Exposure Route Cancer Risk: 3.86E-06|

wired parTrk/A GOING



Himco Dump Superfund Site
Intake and Risk Calculation

ParcelT
Child Gardener/lngestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -child (kg)
AT noncarc (days)
AT care (days)

200
40

6
0.000001

1
15

2190
25,550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

5.1
0.330

Intake
Noncarc
7.45E-06
4.82E-07

RfDo
(mg/kg-d)

3.00E-04

Hazard Quotient
Oral

2.48E-02

| Exposure Route Hazard Index: 0.02

wired parTrit/ CGNING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel T
Garderner (age-adjusted)/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm2) 1
EF (days/year) 40
CF (kg/mg) 0.000001
AT care (days) 25,550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

5.1
0.330

ABS
0.03
0.13

Intake
Care

6.52E-07
1.83E-07

SFd
kg-d/mg
1.50E+00
7.30E+00

Care Risk
Derm
9.77E-07
1.33E-06

| Exposure Route Cancer Risk: 2.31E-06|

wired parTi* / AGCOER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel T
Child Gardener/Dermal Exposure to Soils • 0-2'
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (days/year)
ED (years)
CF (kg/mg)
BW -child (kg)
AT noncarc (days)

1825
1

40
6

0.000001
15

2190

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

5.1
0.330

ABS
0.03
0.13

Intake
Noncarc
2.04E-06
5.72E-07

RfDd
mg/kg-d
3.00E-04

Hazard Quotient
Derm
6.80E-03

Exposure Route Hazard Index: 6.8E-03

wired parTrk ICGNDEP



Himco Dump Superfund Site
Intake and Risk Calculation

ParcelT
Resident (age-adjusted)/lngestion of Suface Soil
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IPS adj (mg-yr/kg)
EF (days/year)
CF (kg/mg)
Fl (unitless)
AT care (days)

114
350

0.000001
1

25550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

5.1
0.330

Intake
Care

7.96E-06
5.15E-07

SFo
(kg-d/mg)

1.50E+00
7.30E+00

Care Risk
Oral
1.19E-05
3.76E-06

Exposure Route Cancer Risk: 1.57E-05|

wi/BrfparTV* /ARCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel T
Child Resident/lngestion of Surface Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -child (kg)
AT noncarc (days)

200
350

6
0.000001

1
15

2190

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

5.1
0.330

Intake
Noncarc
6.52E-05
4.22E-06

RfDo
(mg/kg-d)

3.00E-04

Hazard Quotient
Oral
2.17E-01

Exposure Route Hazard Index: 0.22

wired parTlk/CRNING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel T
Resident (age-adjusted)/Dermal Exposure to Surface Soil
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm2) 1
EF (days/year) 350
CF (kg/mg) 0.000001
AT care (days) 25,550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

5.1
0.330

ABS
0.03
0.13

Intake
Care

5.70E-06
1.60E-06

SFd
kg-d/mg

1.50E+00
7.30E+00

Care Risk
Derm

8.55E-06
1.17E-05

| Exposure Route Cancer Risk: 2.02E-05|

wired parTrtt / ARCDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel T
Child Resident/Dermal Exposure to Surface Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (days/year)
ED (years)
CF (kg/mg)
BW - child (kg)
AT noncarc (days)

1825
1

350
6

0.000001
15

2190

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

5.1
0.330

ABS
0.03
0.13

Intake
Noncarc

1.79E-05
5.01 E-06

RfDd
mg/kg-d
3.00E-04

Hazard Quotient
Derm
5.95E-02

Exposure Route Hazard Index: 0.06 [

wired parTrk / CRNOER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel Q
Construction Worker/lngestion of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -adult (kg)
AT noncarc (days)
AT care (days)

480
180

0.75
0.000001

1
70

266
25,550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

9.8
0.730

Intake
Noncarc
3.41 E-05
2.54E-06

Care
3.55E-07
2.64E-08

RfDo
(mg/kg-d)
3.00E-04

SFo
(kg-oVmg)
1.50E+00
7.30E+00

Hazard Quotient
Oral

1.14E-01

Care Risk
Oral

5.33E-07
1.93E-07

L Exposure Route Hazard Index: 1.1E-01
Exposure Route Cancer Risk 7.26E-07|

wired paiQrft/OWING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel Q
Construction Worker/Dermal Exposure to Total Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/crn2)
EF (events/year)
ED (years)
CF (kg/mg)
BW -adult(kg)
AT noncarc (days)
AT care (days)

2000
1

180
0.75

0.000001
70

266
25,550

Analyte
Arsenic

Benzo(a (pyrene

Cone. Soil
(mg/kg)

9.8
0.730

Intake
ABS

0.03
0.13

Noncarc
4.26E-06
1.38E-06

Care
4.44E-08
1.43E-08

mod
mg/kg-d

3.00E-04

SFd
kg-d/mg

1.50E+00
7.30E+00

Hazard Quotient
Derm
1.42E-02

Care Risk
Derm
6.66E-08
1.05E-07

| Exposure Route Hazard Index: 1.4E-02 |
L Exposure Route Cancer Risk: 1.71E-07]

d pa/Of* t CWDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel Q
Construction Worker/Inhalation of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED/BW x AT x (VF/PEF))

IR (m3/day) 20
EF (days/year) 180
ED (years) 0.75
BW -adult (kg) ' 70
AT noncarc (days) 266
AT care (days) 25,550

Cone. Soil VF/PEF Intake RfOI Sfi Hazard Quotient Care Risk
Anafyte (mg/kg) m3/kg Noncarc Care (mg/kg-d) (kg-d/mg) Inhalation Inhalation
Arsenic 9.8 1.42E+09 1.00E-09 1.04E-11 1.51E+01 1.57E-10

Benzo(a)pyrene 0.730 1.42E+09 7.45E-11 7.76E-13
I Exposure Route Hazard Index: O.OE+00 |_______________

| Exposure Route Cancer Risk: 1.57E-10|



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel O
Gardener (age-adjusted)/lngestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IPS adj (mg-yr/kg)
EF (days/year)
CF (kg/mg)
Fl (unitless)
AT care (days)

245
40

0.000001
1

25550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

9.8
0.730

Intake
Care

3.76E-06
2.80E-07

SFo
(kg-d/mg)

1.50E+00
7.30E+00

Care Risk
Oral

5.64E-06
2.04E-06

Exposure Route Cancer Risk: 7.68E-06|

wired parQrk / AGCINC



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel Q
Child Gardener/lngestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -child (kg)
AT noncarc (days)
AT care (days)

200
40
6

0.000001
1

15
2190

25,550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

9.8
0.730

Intake
Noncarc
1.43E-05
1.07E-06

RfDo
(mg/kg-d)

3.00E-04

Hazard Quotient
Oral

4.77E-02

I Exposure Route Hazard Index: 0.05 |

wired parQrk / CGNING



Himco Dump Superfund Site
Intake and Risk Calculation

ParcelQ
Garderner (age-adjusted)/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm2) 1
EF (days/year) 40
CF (kg/mg) 0.000001
AT care (days) 25,550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

9.8
0.730

ABS
0.03
0.13

Intake
Care

1.25E-06
4.04E-07

SFd
kg-d/mg
1.50E+00
7.30E+00

Care Risk
Derm
1.88E-06
2.95E-06

| Exposure Route Cancer Risk: 4.83E-06|

wired patOrit / A GCDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel Q
Child Gardener/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (days/year)
ED (years)
CF (kg/mg)
BW -child (kg)
AT noncarc (days)

1825
1

40
6

0.000001
15

2190

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

9.8
0.730

ABS
0.03
0.13

Intake
Noncarc
3.92E-06
1.27E-06

RfDd
mg/kg-d
3.00E-04

Hazard Quotient
Derm
1.31E-02

| Exposure Route Hazard Index: 1.3E-02 |

wired parOrtc / CGNDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel Q
Resident (age-adjusted)/lngestion of Suface Soil
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IPS adj (mg-yr/kg)
EF (days/year)
CF (kg/mg)
Fl (unitless)
AT care (days)

114
350

0.000001
1

25550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

9.8
0.730

Intake
Care

1.53E-05
1.14E-06

SFo
(kg-d/mg)

1.50E+00
7.30E+00

Care Risk
Oral
2.30E-05
8.32E-06

Exposure Route Cancer Risk: 3.13E-05]

wired patQrk / ARCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel Q
Child Resident/lngestion of Surface Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -child (kg)
AT noncarc (days)

200
350

6
0.000001

1
15

2190

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

9.8
0.730

Intake
Noncarc
1.25E-04
9.33E-06

RfDo
(mg/kg-d)

3.00E-04

Hazard Quotient
Oral
4.18E-01

Exposure Route Hazard Index: 0.42 |

wired parQr* / CflNING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel Q
Resident (age-adjusted)/Dermal Exposure to Surface Soil
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm2) 1
EF (days/year) 350
CF (kg/mg) 0.000001
AT care (days) 25,550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

9.8
0.730

ABS
0.03
0.13

Intake
Care

1.10E-05
3.54E-06

SFd
kg-d/mg

1.50E+00
7.30E-I-00

Care Risk
Derm
1.64E-05
2.58E-05

Exposure Route Cancer Risk: 4.22E-05]

wired paiOrk / ARCDER



Himco Dump Superf und Site
Intake and Risk Calculation

Parcel Q
Child Resident/Dermal Exposure to Surface Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (days/year)
ED (years)
CF (kg/mg)
BW -child (kg)
AT noncarc (days)

1825
1

350
6

0.000001
15

2190

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

9.8
0.730

ABS
0.03
0.13

Intake
Noncarc

3.43E-05
1.11E-05

RfDd
mg/kg-d
3.00E-04

Hazard Quotient
Derm
1.14E-01

Exposure Route Hazard Index: 0.11

wired paiOffc / CRUDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel R
Construction Worker/lngestion of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -adult(kg)
AT noncarc (days)
AT care (days)

480
180

0.75
0.000001

1
70

266
25,550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

4.5
0.450

Intake
Noncarc
1.57E-05
1.57E-06

Care
1.63E-07
1.63E-08

RfDo
(mg/kg-d)
3.00E-04

SFo
(kg-d/mg)
1.50E+00
7.30E+00

Hazard Quotient
Oral

5.22E-02

Care Risk
Oral

2.45E-07
1.19E-07

L Exposure Route Hazard Index: 5.2E-02 |
I Exposure Route Cancer Risk 3.64E-07|

Hired parH*/CWNG



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel R
Construction Worker/Dermal Exposure to Total Soil
Intake (mg/kg-day) = (CS xCFxSAxAFx ABS xEFx ED)/(BW x AT)

SA RME - (cm2)
AF (mglcrrf)
EF (events/year)
ED (years)
CF (kg/mg)
BW -adult (kg)
AT noncarc (days)
AT care (days)

2000
1

180
0.75

0.000001
70

266
25,550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

4.5
0.450

Intake
ABS

0.03
0.13

Noncarc
1.96E-06
8.48E-07

Care
2.04E-08
8.83E-09

RfDd
mg/kg-d

3.00E-04

SFd
kg-d/mg

1.50E+00
7.30E+00

Hazard Quotient
Derm

6.53E-03

Exposure Route Hazard Index: 6.5E-03

Care Risk
Derm
3.06E-08
6.45E-08

Exposure Route Cancer Risk: 9.50E-08|



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel R
Construction Worker/Inhalation of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED/BW x AT x (VF/PEF))

IR (m3/day) 20
EF (days/year) 180
ED (years) 0.75
BW - adult (kg) 70
AT noncarc (days) 266
AT care (days) 25,550

Cone. Soil VF/PEF Intake RfDI Sfl Hazard Quotient Care Risk
Analyte (mg/kg) m3/kg Noncarc Care (mg/kg-d) (kg-d/mg) Inhalation Inhalation
Arsenic 4.5 1.42E+09 4.60E-10 4.78E-12 1.51E+01 7.22E-11

Ben2o(a)pyrene 0.450 1.42E+09 4.60E-11 4.78E-13
[ Exposure Route Hazard Index: O.OE+OO |

Exposure Route Cancer Risk: 7.22E-11)



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel R
Gardener (age-adjusted)/lngestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IPS adj (mg-yr/kg)
EF (days/year)
CF (kg/mg)
Fl (unitless)
AT care (days)

245
40

0.000001
1

25550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

4.5
0.450

Intake
Care

1.73E-06
1.73E-07

SFo
(kg-d/mg)

1.50E+00
7.30E+00

Care Risk
Oral

2.59E-06
1.26E-06

Exposure Route Cancer Risk: 3.85E-06|

wired parflrft /AGCING



Himco Dump Super-fund Site
Intake and Risk Calculation

Parcel R
Child Gardener/lngestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -child (kg)
AT noncarc (days)

200
40
6

0.000001
1

15
2190

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

4.5
0.450

Intake
Noncarc
6.58E-06
6.58E-07

RfDo
(mg/kg-d)

3.00E-04

Hazard Quotient
Oral

2.19E-02

| Exposure Route Hazard Index: 0.02 |

wired parRrk / CGNING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel Q
Garderner (age-adjusted)/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm2) 1
EF (days/year) 40
CF (kg/mg) 0.000001
AT care (days) 25,550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

4.5
0.450

ABS
0.03
0.13

Intake
Care

5.75E-07
2.49E-07

SFd
kg-d/mg
1.50E+00
7.30E+00

Care Risk
Derm
8.62E-07
1.82E-06

| Exposure Route Cancer Risk: 2.68E-06[

wired parRrit /AGCDER



Himco Dump Super-fund Site
Intake and Risk Calculation

Parcel R
Child Gardener/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (days/year)
ED (years)
CF (kg/mg)
BW -child (kg)
AT noncarc (days)

1825
1

40
6

0.000001
15

2190

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

4.5
0.450

ABS
0.03
0.13

Intake
Noncarc
1.80E-06
7.80E-07

RfDd
mg/kg-d
3.00E-04

Hazard Quotient
Derm
6.00E-03

| Exposure Route Hazard Index: 6.0E-03 |

wired parRrk / CGNDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel R
Resident (age-adjusted)/lngestion of Suface Soil
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IPS adj (mg-yr/kg)
EF (days/year)
CF (kg/mg)
Fl (unitless)
AT care (days)

114
350

0.000001
1

25550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

4.5
0.450

Intake
Care

7.03E-06
7.03E-07

SFo
(kg-d/mg)

1.50E+00
7.30E+00

Care Risk
Oral
1.05E-05
5.13E-06

Exposure Route Cancer Risk: 1.57E-05|

wired parRi*/ARCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel R
Child Resident/lngestion of Surface Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -child (kg)
AT noncarc (days)

200
350

6
0.000001

1
15

2190

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

4.5
0.450

Intake
Noncarc
5.75E-05
5.75E-06

RfDo
(mg/kg-d)

3.00E-04

Hazard Quotient
Oral
1.92E-01

Exposure Route Hazard Index: 0.19

wired parFIrk / CONING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel R
Resident (age-adjusted)/Dermal Exposure to Surface Soil
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm2) 1
EF (days/year) 350
CF (kg/mg) 0.000001
AT care (days) 25,550

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

4.5
0.450

ABS
0.03
0.13

Intake
Care

5.03E-06
2.18E-06

SFd
kg-d/mg

1.50E+00
7.30E+00

Care Risk
Derm

7.55E-06
1.59E-05

I Exposure Route Cancer Risk: 2.35E-05J

wiredparfliit / ARCDER



Himco Dump Super-fund Site
Intake and Risk Calculation

Parcel R
Child Resident/Dermal Exposure to Surface Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (days/year)
ED (years)
CF (kg/mg)
BW -child (kg)
AT noncarc (days)

1825
1

350
6

0.000001
15

2190

Analyte
Arsenic

Benzo(a)pyrene

Cone. Soil
(mg/kg)

4.5
0.450

ABS
0.03
0.13

Intake
Noncarc

1.58E-05
6.83E-06

RfDd
mg/kg-d
3.00E-04

Hazard Quotient
Derm
5.25E-02

Exposure Route Hazard Index: 0.05

wired parRrk / CRNO£R



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel F
Construction Worker/lngestion of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -adult (kg)
AT noncarc (days)
AT care (days)

480
180

0.75
0.000001

1
70

266
25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

8860
6.65
10.8

2220
1410
27.9
298

9.700
9.700

10.000
11.000
6.400
2.000

Intake
Noncarc
3.08E-02
2.31 E-05
3.76E-05
7.73E-03
4.91 E-03
9.71 E-05
1 .04E-03
3.38E-05
3.38E-05
3.48E-05
3.83E-05
2.23E-05
6.96E-06

Care
3.21 E-04
2.41 E-07
3.91 E-07
8.04E-05
5. 11 E-05
1.01E-06
1 .08E-05
3.51 E-07
3.5 IE-07
3.62E-07
3.99E-07
2.32E-07
7.25E-08

1

RfDo
(mg/kg-d)
1.00E+00
4.00E-04
3.00E-04
4.00E-02
4.70E-02
3.00E-04
2.00E-02

Exposure Route
I

SFo Hazard Quotient
(kg-d/mg)

1 .50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00
Hazard Index:

Exposure

Oral
3.08E-02
5.79E-02
1.25E-01
1.93E-01
1 .04E-01
3.24E-01
5.19E-02

0.89 j
Route Cancer Risk:

Care Risk
Oral

5.87E-07

2.57E-07
2.57E-07
2.64E-08
2.91 E-06
1 .69E-07
5.29E-07

4.73E-06|

wirea parFl* / CMVING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel F
Construction Worker/Dermal Exposure to Total Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (events/year)
ED (years)
CF (kg/mg)
BW -adult (kg)
AT noncarc (days)
AT care (days)

2000
1

180
0.75

0.000001
70

266
25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)tluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

8860
6.65
10.8

2220
1410
27.9
298

9.700
9.700

10.000
11.000
6.400
2.000

Intake
ABS

0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

Noncarc
1.28E-03
9.64E-07
4.70E-06
3.22E-04
2.04E-04
4.05E-06
4.32E-05
1.83E-05
1.83E-05
1.89E-05
2.07E-05
1.21E-05
3.77E-06

Care
1.34E-05
1 .OOE-08
4.89E-08
3.35E-06
2.13E-06
4.21 E-08
4.50E-07
1.90E-07
1 .90E-07
1.96E-07
2.16E-07
1 .26E-07
3.93E-08

I

RfDd
mg/kg-d
2.70E-01
6.00E-05
3.00E-04
4.00E-02
1.88E-03
2.10E-05
8.00E-04

SFd
kg-d/mg

1.50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00

Exposure Route Hazard Index:

Hazard Quotient
Derm
4.76E-03
1.61E-02
1 .57E-02
8.05E-03
1 .09E-01
1.93E-01
5.40E-02

0.40 |

Care Risk
Derm

7.34E-08

1.39E-07
1.39E-07
1.43E-08
1 .58E-06
9.17E-08
2.87E-07

Exposure Route Cancer Risk: 2.32E-06]



Parcel F
Construction Worker/Inhalation of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED/BW x AT x (VF/PEF))

Himco Dump Superfund Site
Intake and Risk Calculation

IR (m3/day)
EF (days/year)
ED (years)
BW -adult(kg)
AT noncarc (days)
AT care (days)

20
180

0.75
70

266
25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a,h)anlhracene

Cone. Soil
(mg/kg)

8860
6.65
10.8

2220
1410
27.9
298

9.700
9.700

10.000
1 1 .000
6.400
2.000

VF/PEF
m3/kg
.42E+09
.42E+09
.42E+09
.42E+09
.42E+09
.42E+09
.42E-1-09
.42E+09
.42E+09

I.42E+09
1 .42E+09
1 .42E+09
1 .42E+09

Inta
Noncarc
9.05E-07
6.79E-10
1.10E-09
2.27E-07
1.44E-07
2.85E-09
3.04E-08
9.91 E-10
9.91 E-10
1.02E-09
1.12E-09
6.54E-10
2.04E-10

ke
Care

9.42E-09
7.07E-12
1.15E-11
2.36E-09
1.50E-09
2.97E-1 1
3.17E-10
1.03E-11
1.03E-11
1.06E-11
1.17E-11
6.80E-12
2.13E-12

I

RfOi
(mg/kg-d)

1 .OOE-03

1.43E-05
8.60E-05

Exposure Route

Sfi Hazard Quotient
(kg-d/mg) Inhalation

9.05E-04

1.51E+01

1.01E-02
3.31 E-05

Hazard Index: 0.01 |
Exposure Route Cancer Risk:

Care Risk
Inhalation

1.73E-10

1.73E-10|



Himco Dump Superfund Site
Intake and Risk Calculation

ParcelF
Gardener (age-adjusted)/lngestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IPS adj (mg-yr/kg)
EF (days/year)
CF (kg/mg)
Fl (unitless)
AT care (days)

245
40

0.000001
1

25550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

6200
5.55
10.8
664
592

27.9
23.7

1.700
2.800
1.200
1.700
1.200
0.450

Intake
Care

2.38E-03
2.13E-06
4.14E-06
2.55E-04
2.27E-04
1.07E-05
9.09E-06
6.52E-07
1 .07E-06
4.60E-07
6.52E-07
4.60E-07
1 .73E-07

I

SFo
(kg-d/mg)

1 .50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk:

Care Risk
Oral

6.21 E-06

4.76E-07
7.84E-07
3.36E-08
4.76E-06
3.36E-07
1 .26E-06
1.39E-05I

Hired parfrk /AGCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel F
Child Gardener/lngestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -child (kg)
AT noncarc (days)
AT care (days)

200
40
6

0.000001
1

15
2190

25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

6200
5.55
10.8
664
592

27.9
23.7

1.700
2.800
1.200
1.700
1.200
0.450

Intake
Noncarc
9.06E-03
8.11E-06
1 .58E-05
9.70E-04
8.65E-04
4.08E-05
3.46E-05
2.48E-06
4.09E-06
1 .75E-06
2.48E-06
1 .75E-06
6.58E-07

RfDo
(mg/kg-d)

1 .OOE+00
4.00E-04
3.00E-04
4.00E-02
4.70E-02
3.00E-04
2.00E-02

Hazard Quotient
Oral

9.06E-03
2.03E-02
5.26E-02
2.43E-02
1 .84E-02
1 .36E-01
1.73E-03

Exposure Route Hazard Index: 0.26

wired parFrk ICGNING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel F
Garderner (age-adjusted)/0ermal Exposure to Soils - 0-2'
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm2) 1
EF (days/year) 40
CF (kg/mg) 0.000001
AT care (days) 25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

6200
5.55
10.8
664
592

27.9
23.7

1.700
2.800
1.200
1.700
1.200
0.450

ABS
0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

Intake
Care

2.64E-04
2.36E-07
1 .38E-06
2.83E-05
2.52E-05
1.19E-06
1 .01 E-06
9.41 E-07
1 .55E-06
6.64E-07
9.41 E-07
6.64E-07
2.49E-07

I

SFd
kg-d/mg

1.50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk

Care Risk
Derm

2.07E-06

6.87E-07
1.13E-06
4.85E-08
6.87E-06
4.85E-07
1 .82E-06
1.31E-05I

wiredpaift* SAGCDEFt



Himco Dump Superfund Site
Intake and Risk Calculation

ParcelF
Child Gardener/Dermal Exposure to Soils - 0-2*
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (days/year)
ED (years)
CF (kg/mg)
BW -child (kg)
AT noncarc (days)

1825
1

40
6

0.000001
15

2190

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

6200
5.55
10.8
664
592

27.9
23.7

1.700
2.800
1.200
1.700
1.200
0.450

ABS
0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

Intake
Noncarc

8.27E-04
7.40E-07
4.32E-06
8.85E-05
7.89E-05
3.72E-06
3.16E-06
2.95E-06
4.85E-06
2.08E-06
2.95E-06
2.08E-06
7.80E-07

I

RfDd
mg/kg-d
2.70E-01
6.00E-05
3.00E-04
4.00E-02
1.88E-03
2.10E-05
8.00E-04

Exposure Route

Hazard Quotient
Derm
3.06E-03
1 .23E-02
1 .44E-02
2.21 E-03
4.20E-02
1 J7E-01
3.95E-03

Hazard Index: 0.26 |

wired parFr* ICGNDER



Himco Dump Super-fund Site
Intake and Risk Calculation

Parcel F
Resident (age-adjusted)/lngestion of Surface Soil
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IPS adj (mg-yr/kg)
EF (days/year)
CF (kg/mg)
Fl (unitless)
AT care (days)

114
350

0.000001
1

25550

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5.55
6

242
592

27.9
0.780
1.600
1.300
1.200
0.450

Intake
Care

8.67E-06
9.37E-06
3.78E-04
9.24E-04
4.36E-05
1 .22E-06
2.50E-06
2.03E-06
1 .87E-06
7.03E-07

SFo
(kg-d/mg)

1 .50E+00

7.30E-01
7.30E-01
7.30E+00
7.30E-01
7.30E+00

Care Risk
Oral

1.41E-05

8.89E-07
1.82E-06
1.48E-05
1 .37E-06
5.13E-06

| Exposure Route Cancer Risk: 3.81 E-05|

wired parF*/ARCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel F
Child Resident/lngestion of Surface Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -child (kg)
AT noncarc (days)

200
350

6
0.000001

1
15

2190

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)1luoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5.55
6

242
592

27.9
0.780

• 1.600
1.300
1.200
0.450

Intake
Noncarc
7.10E-05
7.67E-05
3.09E-03
7.57E-03
3.57E-04
9.97E-06
2.05E-05
1.66E-05
1.53E-05
5.75E-06

RfDo
(mg/kg-d)

4.00E-04
3.00E-04
4.00E-02
4.70E-02
3.00E-04

Hazard Quotient
Oral

1.77E-01
2.56E-01
7.74E-02
1.61E-01
1.19E+00

Exposure Route Hazard Index: 1.86

wired parFrk / CRNING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel F
Resident (age-adjusted)/Dermal Exposure to Surface Soil
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm2) 1
EF (days/year) 350
CF (kg/mg) 0.000001
AT care (days) 25,550

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5.55
6

242
592
27.9

0.780
1.600
1.300
1.200
0.450

ABS
0.01
0.03
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13

Intake
Care
2.07E-06
6.71 E-06
9.02E-05
2.21E-04
1 .04E-05
3.78E-06
7.75E-06
6.30E-06
5.81 E-06
2.18E-06

I

SFd
kg-d/mg

1 .50E+00

7.30E-01
7.30E-01
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk:

Care Risk
Derm

1.01E-05

2.76E-06
5.66E-06
4.60E-05
4.24E-06
1.59E-05
8.46E-05I

wired parFrtr /ARCDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel F
Child Resident/Dermal Exposure to Surface Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (days/year)
ED (years)
CF (kg/mg)
BW -child (kg)
AT noncarc (days)

1825
1

350
6

0.000001
15

2190

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5.55
6

242
592
27.9

0.780
1.600
1.300
1.200
0.450

ABS
0.01
0.03
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13

Intake
Noncarc
6.48E-06
2.10E-05
2.82E-04
6.91 E-04
3.26E-05
1.18E-05
2.43E-05
1 .97E-05
1 .82E-05
6.83E-06

I

RfDd
mg/kg-d
6.00E-05
3.00E-04
4.00E-02
1.88E-03
2.10E-05

Exposure Route Hazard

Hazard Quotient
Derm
1 .08E-01
7.00E-02
7.06E-03
3.67E-01
1 .55E+00

Index: 2.10 |

wired parFrti / CFtNDER



Hlmco Dump Superfund Site
Intake and Risk Calculation

Parcel D
Construction Worker/lngestion of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -adult (kg)
AT noncarc (days)
AT care (days)

480
180

0.75
0.000001

1
70

266
25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndervo(1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5210
6.9
6.1
113
373
0.2

14.7
1.100
1.700
2.100
1.400
1.100
0.360

Intake
Noncarc
1 .81 E-02
2.4E-05

2.12E-05
3.93E-04
1.30E-03
6.96E-07
5.12E-05
3.83E-06
5.92E-06
7.31 E-06
4.87E-06
3.83E-06
1.25E-06

Care
1 .89E-04
2.5E-07

2.21 E-07
4.09E-06
1.35E-05
7.25E-09
5.33E-07
3.99E-08
6.16E-08
7.61 E-08
5.07E-08
3.99E-08

1.3E-08
I

RfDo
(mg/kg-d)
1.00E+00
4.00E-04
3.00E-04
4.00E-02
4.70E-02
3.00E-04
2.00E-02

SFo Hazard Quotient
(kg-d/mg)

1.50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00

Exposure Route Hazard Index:
| Exposure

Oral
1.81 E-02
6.00E-02
7.08E-02
9.83E-03
2.76E-02
2.32E-03
2.56E-03

0.19 |
Route Cancer Risk

Care Risk
Oral

3.32E-07

2.91 E-08
4.50E-08
5.55E-09
3.70E-07
2.91 E-08
9.52E-08

9.06E-07|

wired parDit. f OWING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel D
Construction Worker/Dermal Exposure to Total Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x EDV(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (events/year)
ED (years)
CF (kg/mg)
BW -adult (kg)
AT noncarc (days)
AT care (days)

2000
1

180
0.75

0.000001
70

266
25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5210
6.9
6.1
113
373
0.2

14.7
1.100
1.700
2.100
1.400
1.100
0.360

ABS
0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

Intake
Noncarc
7.55E-04
1.00E-06
2.65E-06
1.64E-05
5.41 E-05
2.90E-08
2.13E-06
2.07E-06
3.20E-06
3.96E-06
2.64E-06
2.07E-06
6.79E-07

Care
7.87E-06
1 .04E-08
2.76E-08
1.71E-07
5.63E-07
3.02E-10
2.22E-08
2.16E-08
3.34E-08
4.12E-08
2.75E-08
2.16E-08
7.07E-09

I

RfDd
mg/kg-d
2.70E-01
6.00E-O5
3.00E-04
4.00E-02
1.88E-03
2.10E-05
8.00E-04

Exposure Route
I

SFd Hazard Quotient
kg-d/mg

1.50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E-I-00
7.30E-01
7.30E+00
Hazard Index:

Exposure

Derm
2.80E-03
1 .67E-02
8.85E-03
4.10E-04
2.88E-02
1.38E-03
2.66E-03

0.06J
Route Cancer Risk:

Care Risk
Derm

4.14E-08

1.58E-08
2.44E-08
3.01 E-09
2.01E-07
1 .58E-08
5.16E-08

3.52E-07|



Parcel D
Construction Worker/Inhalation of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED/BW x AT x VF )

Himco Dump Superfund Site
Intake and Risk Calculation

IR (m3/day)
EF (days/year)
ED (years)
BW -adult(kg)
AT noncarc (days)
AT care (days)

20
180

0.75
70

266
25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno( 1 ,2.3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5210
6.9
6.1
113
373
0.2

14.7
1.100
1.700
2.100
1.400
1.100
0.360

VF/PEF
m3/kg

1.42E+09
1 .42E+09
1.42E+09
1.42E+09
1 .42E+09
1.42E+09
1.42E+09
1.42E+09
1 .42E+09
1 .42E+09
1.42E+09
1.42E+09
1.42E+09

Intake
Noncarc
5.32E-07
7.05E-10
6.23E-10
1.15E-08
3.81 E-08
2.04E-11
1.50E-09
1.12E-10
1.74E-10
2.14E-10
1.43E-10
1.12E-10
3.68E-11

Care
5.54E-09
7.34E-12
6.49E-12
1.20E-10
3.97E-10
2.13E-13
1.56E-11
1.17E-12
1.81E-12
2.23E-12
1.49E-12
1.17E-12
3.83E-13

I

RfDI
(mg/kg-d)
1.00E-03

1 .43E-05
8.60E-05

SI 1 Hazard Quotient
(kg-d/mg) Inhalation

5.32E-04

1.51E+01

2.66E-03
2.37E-07

Care Risk
Inhalation

9.79E-11

Exposure Route Hazard Index: 3.2E-03 |
f Exposure Route Cancer Risk: 9.79E-11|



Himco Dump Superfund Site
Intake and Risk Calculation

ParcelD
Gardener (age-adjusted)/lngestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IPS adj (mg-yr/kg-d)
EF (days/year)
CF (kg/mg)
Fl (unitless)
AT care (days)

245
40

0.000001
1

25550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4120
5.7
6.1
113
373
0.2

14.7
1.100
1.700
2.100
1.400
1.100
0.360

Intake
Care
1.58E-03
2.19E-06
2.34E-06
4.33E-05
1.43E-04
7.67E-08
5.64E-06
4.22E-07
6.52E-07
8.05E-07
5.37E-07
4.22E-07
1 .38E-07

I

SFo
(kg-d/mg)

1.50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk:

Care Risk
Oral

3.51 E-06

3.08E-07
4.76E-07
5.88E-08
3.92E-06
3.08E-07
1 .01 E-06
9. 59 E-06 1

wired parDr* /AGCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel D
Child Gardener/lngestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -child (kg)
AT noncarc (days)

200
40
6

0.000001
1

15
2190

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4120
5.7
6.1
113
373
0.2

14.7
1.100
1.700
2.100
1.400
1.100
0.360

Intake
Noncarc
6.02E-03
8.33E-06
8.91 E-06
1 .65E-04
5.45E-04
2.92E-07
2.15E-05
1 .61 E-06
2.48E-06
3.07E-06
2.05E-06
1.61 E-06
5.26E-07

I

RfDo
(mg/kg-d)

1.00E+00
4.00E-04
3.00E-04
4.70E-02
2.00E-02
3.00E-04
2.00E-02

Exposure Route Hazard

Hazard Quotient
Oral
6.02E-03
2.08E-02
2.97E-02
3.51 E-03
2.73E-02
9.74E-04
1 .07E-03

Index: 0.09 |

wired part)* / CONING



Himco Dump Superfund Site
Intake and Risk Calculation

ParcelD
Garderner (age-adjusted)/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFSadj - (cm2-yr/kg) 2720
AF (mg/cm2) 1
EF (days/year) 40
CF (kg/mg) 0.000001
AT care (days) 25,550

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4120
5.7
6.1
113
373
0.2

14.7
1.100
1.700
2.100
1.400
1.100
0.360

ABS
0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

Intake
Care
1 .75E-04
2.43E-07
7.79E-07
4.81 E-06
1 .59E-05
8.52E-09
6.26E-07
6.09E-07
9.41 E-07
1.16E-06
7.75E-07
6.09E-07
1 .99E-07

I

SFd
kg-d/mg

1 .50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk:

Care Risk
Derm

1.17E-06

4.45E-07
6.87E-07
8.49E-08
5.66E-06
4.45E-07
1 .45E-06
9. 94 E-06 1

wired parDiit / AGCDEfl



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel D
Child Gardener/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (days/year)
ED (years)
CF (kg/mg)
BW -child (kg)
AT noncarc (days)

1825
1

40
6

0.000001
15

2190

Analyte
Aluminum
Antimony

Arsenic
Copper

Manganese
Mercury

Nickel
Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

4120
5.7
6.1
113
373
0.2

14.7
1.100
1.700
2.100
1.400
1.100
0.360

ABS
0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

Intake
Noncarc
5.49E-04
7.60E-07
2.44E-06
1.51E-05
4.97E-05
2.67E-08
1 .96E-06
1.91E-06
2.95E-06
3.64E-06
2.43E-06
1.91E-06
6.24E-07

I

RfDd
mg/kg-d
2.70E-01
6.00E-05
3.00E-04
4.00E-02
1 .88E-03
2.10E-05
8.00E-04

Exposure Route Hazard

Hazard Quotient
Derm
2.03E-03
1 .27E-02
8.13E-03
3.77E-04
2.65E-02
1 .27E-03
2.45E-03

Index: 0.05 |

wired parOric / CGNOER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel D
Resident (age-adjusted)/lngestion of Surface Soil
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IPS adj (mg-yr/kg-d)
EF (days/year)
CF (kg/mg)
Fl (unitless)
AT care (days)

114
350

0.000001
1

25550

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5.6
3.4

50.6
373

0.06
0.310
0.380
0.430
0.370
0.130

Intake
Care
8.75E-06
5.31 E-06
7.90E-05
5.82E-04
9.37E-08
4.84E-07
5.93E-07
6.72E-07
5.78E-07
2.03E-07

I

SFo
(kg-d/mg)

1 .50E+00

7.30E-01
7.30E-01
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk:

Care Risk
Oral

7.96E-06

3.53E-07
4.33E-07
4.90E-06
4.22E-07
1 .48E-06
1.56E-05|

wired parDrti/ ARCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel D
Child Resident/lngestion of Surface Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day)
EF (days/year)
ED (years)
CF (kg/mg)
Fl (unitless)
BW -child (kg)
AT noncarc (days)

200
350

6
0.000001

1
15

2190

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5.6
3.4

50.6
373

0.06
0.310
0.380
0.430
0.370
0.130

Intake
Noncarc
7.16E-05
4.35E-05
6.47E-04
4.77E-03
7.67E-07
3.96E-06
4.86E-06
5.50E-06
4.73E-06
1 .66E-06

RfDo
(mg/kg-d)

4.00E-04
3.00E-04
4.00E-02
4.70E-02
3.00E-04

Hazard Quotient
Oral
1.79E-01
1.45E-01
1.62E-02
1.01E-01
2.56E-03

Exposure Route Hazard Index: 0.44

wired parOf* / CRNING



Himco Dump Super-fund Site
Intake and Risk Calculation

Parcel D
Resident (age-adjusted)/Dermal Exposure to Surface Soil
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm2) 1
EF (days/year) 350
CF (kg/mg) 0.000001
AT care (days) 25,550

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5.6
3.4

50.6
373
0.06

0.310
0.380
0.430
0.370
0.130

ABS
0.01
0.03
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13

Intake
Care

2.09E-06
3.80E-06
1 .89E-05
1.39E-04
2.24E-08
1 .50E-06
1 .84E-06
2.08E-06
1 .79E-06
6.30E-07

I

SFd
kg-d/mg

1 .50E+00

7.30E-01
7.30E-01
7.30E+00
7.30E-01
7.30E+00

Exposure Route Cancer Risk:

Care Risk
Derm

5.70E-06

1.10E-06
1 .34E-06
1 .52E-05
1.31E-06
4.60E-06
2.93E-05)

wired parDrk /ARCDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel D
Child Resident/Dermal Exposure to Surface Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm2)
EF (days/year)
ED (years)
CF (kg/mg)
BW -child (kg)
AT noncarc (days)

1825
1

350
6

0.000001
15

2190

Analyte
Antimony

Arsenic
Copper

Manganese
Mercury

Benzo(a)anthracene
Benzo(b)fluoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

Cone. Soil
(mg/kg)

5.6
3.4

50.6
373

0.06
0.310
0.380
0.430
0.370
0.130

ABS
0.01
0.03
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13

Intake
Noncarc
6.53E-06
1.19E-05
5.90E-05
4.35E-04
7.00E-08
4.70E-06
5.76E-06
6.52E-06
5.61 E-06
1 .97E-06

I

RfDd
mg/kg-d
6.00E-05
3.00E-04
4.00E-02
1 .88E-03
2.10E-05

Exposure Route Hazard

Hazard Quotient
Derm
1.09E-01
3.97E-02
1.48E-03
2.31 E-01
3.33E-03

Index: 0.38 |

wired parDrk / CRNDER



Himco Dump Superfund Site
Intake and Risk Calculation

Well Pair WT116A/WT119A Hypothetical Exposure Location
Child Resident/lngestion of Ground Water
Intake (mg/kg-day)= Cw x IR x EF x ED x CF/(BW x AT)

IR (Uday)
EF (days/year)
ED (years)
CF (mg/ug)
BW -child (kg)
AT noncarc (days)

1
350

6
0.001

15
2190

Analyte
Antimony

Arsenic
Iron

Manganese
Thallium

Bis(2-ethylhexyl)phthalate
Carbazole

Benzene
1,2-Dichloropropane

Vinyl Chloride

Maximum
Cw (ug/L)

20.4
6

32400
1810

5.5
7.0
6.0

15.0
4.0
1.0

Intake
Noncarc

1 .30E-03
3.84E-04
2.07E+00
1.16E-01
3.52E-04
4.47E-04
3.84E-04
9.59E-04
2.56E-04
6.39E-05

RfDo
(mg/kg-d)

4.00E-04
3.00E-04
3.00E-01
2.00E-02
8.00E-05
2.00E-02

3.00E-03

3.00E-03

Hazard Quotient
Oral

3.26E+00
1 .28E-1-00
6.90E+00
5.79E+00
4.39E+00
2.24E-02

3.20E-01

2.13E-02
| Exposure Route Hazard Index: 18.73 |

wiredgwIS- 19 / CRNING



Himco Dump Superfund Site
intake and Risk Calculation

Well Pair WT116A/WT119A Hypothetical Exposure Location
Resident (age-adjusted)/lngestion of Ground Water
Intake (mg/kg-day)= (Cw x IFWadj x EF x CF )/(AT)

IFW adj (L-yr/kg-d)
EF (days/year)
CF (mg/ug)
AT care (days)

1.09
350

0.001
25550

Analyte
Antimony

Arsenic
Iron

Manganese
Thallium

Bis(2-etrtylhexyl)phthalate
Carbazole

Benzene
1,2-Dichloropropane

Vinyl Chloride

Maximum
Cw (ug/L)

20.4
6

32400
1810

5.5
7.0
6.0

15.0
4.0
1.0

Intake
Care

3.05E-04
8.96E-05
4.84E-01
2.70E-02
8.21 E-05
1.05E-04
8.96E-05
2.24E-04
5.97E-05
1.49E-05

SFo
(kg-d/mg)

1.50E+00

1.40E-02
2.00E-02
5.50E-02
6.80E-02
1.40E+00

Care Risk
Oral

1.34E-04

1.46E-06
1.79E-06
1.23E-05
4.06E-06
2.09E-05

| Exposure Route Cancer Risk: 1.75E-04|



Himco Dump Superfund Site
Intake and Risk Calculation

Well Pair WT116A/WT119A Hypothetical Exposure Location
Resident (care age-adjustedyinhalatlon of VOCs from Ground Water (shower/bath)
Noncarc Intake (mg/kg-day) = (Ca x IR x ET x EF x ED x CFX(BW x AT)
Care Intake (mg/kg-day)= (Ca x InhFadj x EF x CF)/(AT)

IR (m3/hour) 0.6
inhFad] (m3-yr/kg-hr) 0 22
ETchild (hours/day) 0.75
EF (days/year) 350
ED child (years) 6
CF (mg/ug) 0.001
BW -child (kg) 15
AT noncarc (days) 2,190
AT care (days) 25,550

Inhalation of VOCs from ground water while showering (Andelman, 1990)
Ca-» = (Cw x fs x Fw-s x t x1/V)/2

Child Intake Resident Intake
fs (unitless) 0.75 075
Fw-s (L/hr) 600 600
t (hr) 0 75 0.31
V(m3) 9 9

Analyte

Benzene
1,2-Dichloropropane

Vinyl Chloride

Maximum
Cw(ug/L)

150
40
1.0

Cone. Air
(ug/m3)
Child

281
75

18.75

Cone. Air
(ug/m3)
Resident

116
31

8

Intake
Child Resident

809E-03
2.16E-03
539E-04

RfOI
(mg/kg-d)

Sfl Hazard Quotient
Oral

3.50E-04
9.34E-05
234E-05

1 .70E-03
1.14E-03
2.86E-02

270E-02

310E-02

4.76E+00
1 .89E-fOO
1 B9E-02

Care Risk
Oral

946E-06

7.24E-07
Exposure Route Hazard Index: 6.67

Exposure Route Cancer Risk: 1.02E-05I

urodgwIS-ta/APfNHS



Himco Dump Superfund Site
Intake and Risk Calculation

Well Pair WT116A/WT119A Hypothetical Exposure Location
Resident (care age-adjustedVlnhalation of VOCs from Ground Water (air in house)
Noncarc Intake (mg/kg-day) = (Ca x IR x EF x ED x CFV(BW x AT)
Care Intake (mg/kg-day)= (Ca x InhFadj x EF x CF)/(AT)

IR (m3/day) 20
InhFadj (m3-yr/kg-day) 18.3
EF (days/year) 350
ED (years) 6
CF (mg/ug) 0.001
BW -child (kg) 15
AT noncarc (days) 2,190
AT care (days) 25,550

Inhalation of VOCs from ground water - air in house (Andelman, 1990)
Ca-s = (Cw x Fw-h x fhV(HV x k x ER)

Fw-h (Uday) 723
fh (unitless) 0.5
HV(m3) 177.7
k (unitless) 0.15
ER (exchanges/day) 13.7

Analyte

Benzene
1,2-Dichloropropane

Vinyl Chloride

Maximum
Cw (ug/L)

15.0
4.0
1.0

Cone. Air
(ug/m3)

14.8
3.96

1.0

Intake
Child Resident

1.90E-02
5.06E-03
1.27E-03

RfOi
(mg/kg-d)

sn
(kg-d/mg)

Hazard Quotient
Oral

3.72E-03
9.93E-04
2.48E-04

1.70E-03
1.14E-03
2.86E-02

2.70E-02

3.10E-02

1.12E+01
4.44E+00
4.43E-02

Exposure Route Hazard Index: 15.65

Care Risk
Oral

1.01E-04

7.69E-06

Exposure Route Cancer Risk: 1.06E-04|

wtrodyw'6-t9/ARINHH



Himco Dump Superfund Site
Intake and Risk Calculation

Well Pair WT116A/WT119A Hypothetical Exposure Location
Resident child/adult (carc)Dermal Exposure to Ground Water
Care Intake (mg/kg-day) Inorganics = (Cw x SFWadj x Kp x EF x CF1 x CF2)/(AT)
Care Intake (mg/kg-day) Organics = ((Cw x SA x (2 x Kp x sqrt(6 x tau x t/pi)) x EF x ED x CF1 x CF2)/(BW)

+ (Cw x SA x (2 x Kp x sqrt(6 x tau x t/pi)) x EF x ED x CF1 x CF2)/(BW))/AT
Care Intake (mg/kg-day) Benzene, Vinyl Chloride = ((Cw x SA x (Kp x (t/(1+B) + 2 x tau x ((1 + 3 x 8)/(U6))) x EF x ED x CF1 x CF2/BW)

+ (Cw x SA x (Kp x (t/(1+B) + 2 x tau x ((1 + 3 x B)/(1+B))) x EF x ED x CF1 x CF2/BW))/AT

SA child (cm2-yr/kg) 7,300
SA adult (cm2-yr/kg) 20,000
SFWadj inorganic (cm2-yr/kg) 3,561
EF (events/year) 350
CF1 (L/cm3) 0.001
CF2 (mg/ug) 0.001
AT care (days) 25,550
ED child (years) 6
ED adult (years) 24
BW-adult (kg) 70
BW-child(kg) 15

Maximum
Analyte Cw (ug/L)

Antimony 20.4
Arsenic 6

Iron 32400
Manganese 1810

Thallium 5.5
Bis(2-ethylhexyl)phthalate 7.0

Carbazole 6.0
Benzene 15.0

1,2-Dichloropropane 4.0
Vinyl Chloride 1.0

Kp
(cm/hr)

0.001
0.001
0.001
0.001
0.001

3.30E-02
6.55E-02
2.00E-02
1.00E-02
7.30E-03

tau
(hr)

2.10E+01
9.20E-01
2.60E-01
4.30E-01
2.10E-01

tadult
(hr)

2.00E-01
2.00E-01
2.00E-01
2.00E-01
2.00E-01

tchild
(hr)

7.50E-01
7.50E-01
7.50E-01
7.50E-01
7.50E-01

B Intake
Care

9.95E-07
2.93E-07
1 .58E-03
8.83E-05
2.68E-07
2.24E-04
7.99E-05

1.30E-02 3.59E-05
5.56E-06

2.30E-03 7.68E-07

I

SFd
kg-d/mg

1.50E+00

1 .40E-02
2.00E-02
5.50E-02
6.80E-02
1 .40E+00

Exposure Route Cancer Risk:

Care Risk
Derm

4.39E-07

3.14E-06
1 .60E-06
1.97E-06
3.78E-07
1.07E-06

8.60E-06 ]

imeagw 16-19 / /tHCDEfl



Himco Dump Superfund Site
Intake and Risk Calculation

Well Pair WT116A/WT119A Hypothetical Exposure Location
Child Resident/Dermal Exposure to Ground Water
Noncarc Intake (mg/kg-day) Inorganics = (Cw x SA x Kp x ET x EF x ED x CF1 x CF2)/(BW x AT)
Noncarc Intake (mg/kg-day) Organics = (Cw x SA x (2 x Kp x sqrt(6 x tau x t/pi)) x EF x ED x CF1 x CF2)/(BW x AT)
Noncarc Intake (mg/kg-day) Benzene/Vinyl Chloride = (Cw x SA x (Kp x (t/(1+B) + 2 x tau x ((1 + 3 x fl)/(1+B))) x EF x ED x CF1 x CF2)/BW x AT)

SA -child (cm2) 7,300
tevent/ET (hours/event) 0.75
EF (events/year) 350
ED (years) 6
CF1 (L/cm3) 0.001
CF2 (mg/ug) 0.001
BW child-(kg) 15
AT noncarc (days) 2,190

Analyte
Antimony

Arsenic
Iron

Manganese
Thallium

Bis(2-ethylhexyl)phthalate
Carbazole

Benzene
1,2-Dichloropropane

Vinyl Chloride

_

Maximum
Cw (ug/L)

20.4
6

32400
1810

5.5
7.0
6.0

15.0
4.0
1.0

Kp
(cm/hr)

0.001
0.001
0.001
0.001
0.001

3.30E-02
6.55E-02
2.00E-02
1.00E-02
7.30E-03

tau
<hr)

2.10E+01
9.20E-01
2.60E-01
4.30E-01
2.10E-01

B

1 .30E-02

2.30E-03
I

Intake
Noncarc
7.14E-06
2.10E-06
1.13E-02
6.34E-04
1 .93E-06
1.18E-03
4.21 E-04
1 .78E-04
2.93E-05
3.99E-06

FtfDd
mg/kg-d
6.00E-05
3.00E-04
1 .50E-02
1.88E-03
8.00E-05
2.00E-02

3.00E-03

1 .40E+00
Exposure Route Hazard Index:

Hazard Q
Derm
1.19E-01
7.00E-03
7.56E-01
3.37E-01
2.41E-02
5.91 E-02

5.94E-02

2.85E-06
1.36 I

wiredgw! 6-19 / CRUDER



Himco Dump Superfund Site
Intake and Risk Calculation

Eastern Hypothetical Exposure Location
Resident (age-adjusted)/lngestion of Ground Water
Intake (mg/kg-day)= (Cw x IFWadj x EF x CF )/(AT)

IFW adj (L-yr/kg-d)
EF (days/year)
CF (mg/ug)
AT care (days)

1.09
350

0.001
25550

Analyte
Arsenic

Iron
Manganese

Thallium
Bis(2-ethylhexyl)phthalate

Benzene
1,2-Dichloropropane

Cw (ug/L)*
24.3

28,100
3,080

6.7
8
3
2

Intake
Care

3.63E-04
4.20E-01
4.60E-02
1 .OOE-04
1.19E-04
4.48E-05
2.99E-05

SFo
(kg-d/mg)
1.50E+00

1.40E-02
5.50E-02
6.80E-02

Care Risk
Oral
5.44E-04

1.67E-06
2.46E-06
2.03E-06

Exposure Route Cancer Risk: 5.50E-04]

wiredgwOl-14 /ARCING



Himco Dump Superfund Site
Intake and Risk Calculation

Eastern Hypothetical Exposure Location
Child Resident/lngestion of Ground Water
Intake (mg/kg-day)= Cw x IR x EF x ED x CF/(BW x AT)

IR (L/day)
EF (days/year)
ED (years)
CF (mg/ug)
BW -child (kg)
AT noncarc (days)

1
350

6
0.001

15
2190

Analyte
Arsenic

Iron
Chromium

Manganese
Thallium

Bis(2-ethylhexyl)phthalate
Benzene

1,2-Dichloropropane

Cw (ug/L)*
24.3

28,100
13.1

3,080
6.7

8
3
2

Intake
Noncarc
1.55E-03
1.80E+00
8.37E-04
1.97E-01
4.28E-04
5.11E-04
1.92E-04
1.28E-04

RfDo
(mg/kg-d)

3.00E-04
3.00E-01
3.00E-03
4.70E-02
8.00E-05
2.00E-02
3.00E-03

Hazard Quotient
Oral

5.18E+00
5.99E+00
2.79E-01
4.19E+00
5.35E+00
2.56E-02
6.39 E-02

Exposure Route Hazard Index: 21.08 |

triredgwOI-14/CRNINa



Himco Dump Superfund Site
Intake and Risk Calculation

Eastern Hypothetical Exposure Location
Resident (care age-adjustedyinhalatlon of VOCs from Ground Water (shower/bath)
Noncarc Intake (mg/kg-day) = (Ca x IR x ET x EF x ED x CF)/(BW x AT)
Care Intake (mg/kg-day)= (Ca x InhFadJ x EF x CF)/(AT)

IR (m3/hour)
InhFadj (m3-yr/kg-hr)
ETchild (hours/day)
EF (days/year)
EDchild (years)
CF (mg/ug)
BW -child (kg)
AT noncarc (days)
AT care (days)

06
022
0.75
350

6
0.001

15
2,190

25,550

Inhalation of VOCs from ground water while showering (Andelman, 1990)
Ca-i = (Cw x fs x Fw-s x t x1/V)/2

Noncarc Intake Care Intake
fs (unittess) 075 0 75
Fw-s (L/hr) 600 600
t (hr) 0 75 0 31
V (m3) 9 9

Analyta

Benzene
1,2-Dichloropropane

Cw (UQ/U-

3
20

Cone. Air
(ug/m3)
Noncarc

56.3
37.5

Cone. Air
(ug/m3)

Care
233
15.5

'Cw equivalent to maximum detected concentration

Intake
Noncarc Care

1.62E-03 7.01 E-05
1 08E-03 467E-05

RfDI
(mg/kg-d)

1 70E-03
1.14E-03

Sfl Hazard Quotient
(kg-d/mg) Oral

2.70E-02 952E-01
9.46E-01

Care Risk
Oral

1.89E-O6

( Exposure Route Hazard Index: 1.90 I
I Exposure Route Cancer Risk: 1. 896-06 1



Himco Dump Superfund Site
Intake and Risk Calculation

Eastern Hypothetical Exposure Location
Resident (care age-adjusted)/lnhalation of VOCs from Ground Water (air in house)
Noncarc Intake (mg/kg-day) = (Ca x IR x EF x ED x CF)/(BW x AT)
Care Intake (mg/kg-day)= (Ca x InhFadj x EF x CF)/(AT)

IR (m3/day) 20
InhFadj (m3-yr/kg-day) 18.3
EF (days/year) 350
ED (years) 6
CF (mg/ug) 0.001
BW -child (kg) 15
AT noncarc (days) 2,190
AT care (days) 25,550

Inhalation of VOCs from ground water - air in house (Andelman, 1990)
Ca-s = (Cw x Fw-h x fh)/(HV x k x ER)

Fw-h (L/day) 723
fh (unitless) 0.5
HV(m3) 177.7
k (unitless) 0.15
ER (exchanges/day) 13.7

Analyte
Benzene

1,2-Dichloropropane

Cw (ug/L)*
3

2.0

Cone. Air
(ug/m3)

2.97
1.98

Intake
Noncarc Care
3.80E-03 7.44E-04
2.53E-03 4.96E-04

RfDI
(mg/kg-d)
1.70E-03
1.14E-03

Sfl
(kg-d/mg)
2.70E-02

Hazard Quotient
Oral

2.23E+00
2.22E+00

Care Risk
Oral

2.01E-05

Exposure Route Hazard Index: 4.45 |

*Cw equivalent to maximum detected concentration
T Exposure Route Cancer Risk: 2.01E-05|



Himco Dump Superfund Site
Intake and Risk Calculation

Eastern Hypothetical Exposure Location
Resident Child/Adult (care) Dermal Exposure to Ground Water
Care Intake (mg/kg-day) Inorganics = (Cw x SFWadj x Kp x EF x CF1 x CF2)/(AT)
Care Intake (mg/kg-day) Organics = ((Cw x SA x (2 x Kp x sqrt(6 x tau x t/pl)) x EF x ED x CF1 x CF2)/(BW)

+ (Cw x SA X (2 x Kp x sqrt(6 x tau x t/pi)) x EF x ED x CF1 x CF2)/(BW))/AT
Care Intake (mg/kg-day) Benzene = ((Cw x SA x (Kp x (t/(1+S) + 2 x tau x ((1 + 3 x B)/(UB))) x EF x ED x CF1 x CF2/BW)

•f (Cw x SA x (Kp x (t/(1+B) + 2 x tau x ((1 + 3 x B)/(1+B))) x EF x ED x CF1 x CF2/BW))/AT

SA adult(cm2-yr/kg) 20,000
SA child (cm2-yr/kg) 7,300
SFWadj inorganic(cm2-yr/kg) 3,561
EF (events/year) 350
CF1 (Ucm3) 0.001
CF2 (mg/ug) 0.001
AT care (days) 25,550
ED adult (years) 24
BW - adult (kg) 70
ED - child (years) 6
BW - child (kg) 15

Analyte
Arsenic

Iron
Manganese

Thallium
Bis(2-ethylhexyl)phthalate

Benzene
1,2-Dichloropropane

Cw (ug/L)*
24.3

28,100
3,080

6.7
8.0
3.0
2.0

Kp tau tadult tchild
(cm/hr) (hr) (hr) (hr)

0.001
0.001
0.001
0.001

3.30E-02 2.10E+01 2.00E-01 7.50E-01
2.00E-02 2.60E-01 2.00E-01 7.50E-01
1.00E-02 4.30E-01 2.00E-01 7.50E-01

B

1.30E-02

Intake
Care

1.19E-06
1.37E-03
1.50E-04
3.27E-07
2.56E-04
7.18E-06
2.78E-06

SFd
kg-d/mg
1.50E+00

1.40E-02
5.50E-02
6.80E-02

Care Risk
Derm
1.78E-06

3.59E-06
3.95E-07
1.89E-07

Exposure Route Cancer Risk: 5.95E-06

wtreOgwOI-14 /ARCDER



Himco Dump Superfund Site
Intake and Risk Calculation

Eastern Hypothetical Exposure Location
Child Resident/Dermal Exposure to Ground Water
Noncarc Intake (mg/kg-day) Inorganics = (Cw x SA x Kp X ET X EF x ED x CF1 x CF2)/(BW x AT)
Noncarc Intake (mg/kg-day) Organics = (Cw x SA x (2 x Kp x sqrt(6 x tau x t/pi)) x EF x ED x CF1 x CF2)/(BW x AT)
Noncarc Intake (mg/kg-day) Benzene = (Cw x SA x (Kp x (t/(1+0) + 2 x tau x ((1 + 3 x B)/(1+S))) x EF x ED x CF1 x CF2)/BW x AT)

SA -child (cm2)
tevent/ET(hours/event)
EF (days/year)
ED (years)
CF1 (L/cm3)
CF2 (mg/ug)
BW child - (kg)
AT noncarc (days)

7,300
0.75
350

6
0.001
0.001

15
2,190

Analyte
Arsenic

Iron
Chromium

Manganese
Thallium

Bis(2-ethylhexyl)phthalate
Benzene

1,2-Dichloropropane

Cw (ug/L)*
24.3

28,100
13.1

3,080
6.7
8.0
3.0
2.0

Kp
(cm/hr)

0.001
0.001
0.001
0.001
0.001

3.30E-02
2.00E-02
1 .OOE-02

tau
(hr)

B

2.10E+01
2.60E-01
4.30E-01

1.30E-02

Intake
Noncarc
8.51 E-06
9.84E-03
4.59E-06
1 .08E-03
2.35E-06
1.35E-03
3.57E-05
5.35E-07

I

RfDd
mg-kg-d
3.00E-04
1.50E-02
3.00E-05
1.88E-03
8.00E-05
2.00E-02
3.00E-03

Exposure Route Hazard Index:

Hazard Q
Derm
2.84E-02
6.56E-01
1.53E-01
5.73E-01
2.93E-02
6.76E-02
1.19E-02

1.52E+00 |

- UfCRNOER



Appendix L

Geostatistical Analysis, Shallow Soil Samples
Construction Debris Area, Land Parcels N, R, T, and Q



23 November 2001 CENWO-HX-G

MEMORANDUM FOR CENWO-ED-GG (Grabowski)

SUBJECT: Kriging Results for Arsenic and Benzo(a)pyrene Parcels Q, R, and T, Himco Superfund Site

1.1 have researched the results of the geostatistical analysis previously performed for the Himco Superfund
site, as originally reported in 1999. At that time, the objective was to estimate the concentrations of arsenic
and benzo(a)pyrene (BaP) in shallow and deep soils on parcel N for risk assessment purposes. Recently,
the levels of the same constituents in all or parts of parcels Q, R, and T are of interest. The results of the
earlier analysis included projected concentrations for arsenic and BaP at locations within these parcels.
The results are provided in the table below

Location (Parcel,
coordinates*)
Parcel Q, 600, 480

600, 560
Parcel R, 600, 400
Parcel T, 480, 400

520, 400
560, 400

As Shallow ppm
(Kriging Variance)**
6.7 (0.69)
9.8 (0.79)
4.5(1.3)
3.9 (0.97)
4.8(1.1)
5.1(1.3)

As Deep ppm
(Kriging Variance)**
4.9 (0.76)
5.5(0.88)
3.7(1.5)
1.9(1.1)
2.3(1.2)
2.9(1.4)

BaP Shallow ppm
(Kriging Variance)**
0.73(0.159) .
0.42(0.172)
0.45 (0.26)
0.20 (0.20)
0.26 (0.22)
0.33 (0.25)

BaP Deep ppm
(Kriging Variance)**
0.41 (0.56)
0.68 (0.70)
0.38(1.1)
0.33 (0.82)
0.36(0.91)
0.36(1.1)

Coordinates are relative to state-plane coordinate 406,000 easting, 1,531,500 northing and are in feet
"Kriging variance are measures of the confidence in the projected values; the higher the number, the more uncertainty associated
with the estimate.

2. The results indicate that the uncertainties in the estimated shallow arsenic concentrations are low
relative to the interpolated values. The same can be said for the deep arsenic and shallow BaP
concentrations in Parcels Q, and deep arsenic concentrations in Parcel R. Uncertainties are large relative to
interpolated concentrations for deep arsenic in Parcel T, shallow BaP in Parcels R and T, and deep BaP in
all parcels. This is largely due to the small concentration for these analytes in those parcels. In summary,
the uncertainties are not unreasonable for the highest values, which are of most concern.

3. Note that the shallow arsenic values were taken from a table (file) of results from the GeoEAS software.
The values for shallow arsenic in Parcel N in the table did not exactly match the values provided in the
original 1999 report. The results are very close, however. The values provided above are believed to be the
values generated during the final 1999 analysis and should reliably represent the interpolated (kriged)
concentrations.

4. If you have any questions, do not hesitate to call me at 402-697-2655, or e-mail
dave.i.becker@usace.army.mil.

David J. Becker
Geologist
US Army Corps of Engineers
Hazardous, Toxic, and Radioactive

Waste Center of Expertise



Himco Dump Superfund Site
Geostatistical Analysis, Shallow Soil Samples, Construction Debris Area

1. Introduction and Objective. The US Army Corps of Engineers (USAGE) Omaha
District previously took shallow (0-0.5, 0.5-2, 2-4, and 4-6 foot depth) soil samples at 18
locations at the Himco Dump Superfund site, Construction Debris Area. No samples
were taken in one residential lot, parcel N, however. Since samples were taken at nearby
locations, Omaha District and the USAGE Hazardous Toxic and Radioactive Waste
Center of Expertise conducted a geostatistical analysis in order to estimate exposure point
concentrations for arsenic and benzo(a)pyrene in parcel N.

2. Geostatistical Basis.

2.1. Variograms. Most people would agree that samples for whatever
measurements taken near to one another are more likely to yield similar or correlated
results than samples taken much farther apart. Indeed, the correlation of measurement
results as a function of sample location separation or spacing is typically found to
decrease with increasing sample separation. Geostatistics is a branch of statistics used to
determine the correlation of parameters, such as chemical concentrations, measured at
specific spatial locations. The properties of the observed correlation can be used as a
quantitative basis for estimates of the parameters at locations where there are no samples.
Unlike other spatial interpolation techniques, the properties of the correlation allow a
statistical evaluation of the goodness of the estimate. Rather than measuring the
correlation, geostatisticians typically compute the variance as a function of sample
separation and variance increases with increasing sample separation. The graph of
variance versus sample separation distance is called the variogram. When plotted on a
variogram, variance is typically found to be non-zero (less than perfect correlation) at
very small separation distances. The estimated variance at the near zero separation is
called the "nugget." The variance typically increases to some limit at some finite sample
separation. The maximum variance is called the "sill" and the sample separation distance
at which the variance reaches the sill is called the range. The range represents the
distance beyond which the samples are essentially non-correlated or independent.
Sample spacing less than the range provides, to some degree, duplicate information about
the distribution of the parameter of interest. Once the variogram is constructed using site
data, a "model" variogram is fit to the data. These models are mathematical functions that
have specific properties and that are fit by eye similar to fitting a line or polynomial to
scattered data. These functions have a nugget value, a range, and a sill and are the basis
for the interpolation. Refer to USAGE, 1997 for more information.

2.2. Kriging. As long as the samples are spaced at distances less than the range,
values for the parameter of interest can be estimated at unsampled locations with some
less-than-perfect certainty. The process of interpolating values at other locations in
geostatistics is called Kriging. Kriging is similar to other interpolation schemes, such as
inverse distance, in that known sample points near the point at which the parameters is to
be estimated are used to make the estimate. Each nearby point is assigned a weight based



Nj on the variance function observed in the variogram in computing an estimate. Obviously,
J those nearby points that are closer are weighted more, based on the variogram model,

than those farther away. The fact that the weights are based on a statistical measure of
scatter or variance allows us to estimate the goodness of the estimate. Based on this, the
use of geostatistics was appropriate for the study objective at parcel N.

3. Procedure.

3.1 The locations (x,y coordinates) and sample results for arsenic and
benzo(a)pyrene for the 18 borings were compiled. Values for the 0-0.5 foot samples
were used as reported. Values for the 0.5-2, 2-4 and the 4-6 foot samples were averaged
for each borehole to account for the similar exposure scenario for those depths and to
account for the inconsistent sampling at these depths. These data were then analyzed
using the Geo-Eas software from EPA. Data files with the sample data, and all the
sample pair separations can be provided if desired.

3.2. Variograms were constructed for each depth and parameter. Given the
limited number of data points, "bin" widths for the sample separation distances were
typically multiples of 50-80 feet in order to achieve a variogram that was interpretable.
Given the small number of borings and the sample layout, the bin of shortest sample
separations was set at 0-80 feet. Typically, there were approximately 10-27 sample pairs
in each bin, with the lower numbers in the shorter sample separation bins. The number of
pairs normally should be over 20 (ASTM D5922-96, USAGE, 1997), but larger bins
would have reduced the number of points used to assess the variogram and most bins had
nearly 20 pairs.

3.3. The resulting variogram points were then fit with a geostatistical model. In
all cases, a Gaussian model was found to adequately fit the points on the variogram. The
models and actual variograms are provided as figures 1-4. The bins used are also shown
on the figures. The nuggets, ranges, and sills for the four data sets are summarized
below:

Arsenic (shallow) Nugget = 0.2 Sill = 1.9 Range = 150 feet
Arsenic (deep) Nugget = 0.2 Sill = 2.5 Range = 150 feet
BaP (shallow) Nugget = 0.02 Sill = 0.07 Range = 150 feet
BaP (deep) Nugget = 0 Sill =1.3 Range = 130 feet

3.4. The models were used in Kriging to estimate the parameters in parcel N.
Given the use of the data for estimating exposure point concentrations, a process called
block Kriging was used. Block Kriging is a method by which multiple points are
estimated in a "block" or area and the average of these estimated values are assigned to
the block. Blocks measured 40x80 feet in all cases and 4 points were estimated in each
block. X and Y coordinates for each (lower left corner) block relative to State Plane
Coordinates E406000 and Nl 531500 are provided. Kriging results are provided as maps

% (figures 5-8). The estimated values within the Construction Debris Area in parcel N are
) summarized below.



Arsenic Shallow
X(ft)
240.0
240.0
240.0
280.0
280.0
320.0
320.0
320.0
320.0

X(ft)
240.0
240.0
240.0
280. 0
280.0
280.0
280.0
320.0
320.0
320. 0
320.0

Y(ft)
560 . 0
640.0
720.0
560.0
640.0
480 . 0
56.0 . 0
640.0
720.0

Y(ft)
560.0
640.0
720.0
480.0
560.0
640.0
720.0
480 .0
560.0
640.0
720.0

Cone (ppm)
1.64086300
1.87503600
1.52030500
1.30817800
1.44265900
1.31944800
1.17966600
1.24361900
1 .55175700

Arsenic
Cone (ppm)
.900830400
.961112700
.674256700
.859193300
.753817600
.750098900
.762612500
.837811100
.678439800
.624428600
.703130500

Ksd
1 .24807300
.754859900
1 .07919500
1.07691600
.964566300
1.18215100
.751098500
.845973700
1.44878500

Deep
Ksd

1.. 39035800
.828190400
1 . 15487200
1.59161600
1.20034900
1 . 06746800
1.51910300
1.31922700
.836339200
.949391600
1.63038500

BaP Shallow
X(ft)
240.0
240.0
240.0
280. 0
280.0
280.0
280.0
320.0
320.0
320 . 0
320.0

Y(ft)
560.0
640.0
720.0
480.0
560 .0
640.0
720.0
480 . 0
560.0
640.0
720.0

Cone (ppm)
.178
.164
.125
.159
. 178
.169
. 147
.164
.180
. 172
.159

Ksd
.244
.167
.213
.273
.219
.200
.262
.234
.165
. 181
.279

BaP Deep
X(ft)
240.0
240.0
240.0
280.0
280.0
280 .0
280.0
320.0
320.0
320.0
320.0

Y(ft)
560.0
640.0
720.0
480.0
560.0
640. 0
720. 0
480.0
560.0
640.0
720.0

Cone (ppm)
.175
.165
.123
.174
.173
.168
.151
.177
.172
.169
.165

Ksd
1.051
.638
.872

1.151
.913
.843

1.122
.979
.623
.695

1. 176



s ;."•» 3.5. In order to assess the goodness of the estimates, the Kriging standard
V y deviations (Ksd) for each estimate were compared. The Ksd for the points in parcel N

were very consistent with the Ksd for the estimates elsewhere in the sampled area
indicating that the interpolation for values in parcel N was as accurate as the
interpolations anywhere within the study area. The Ksd may be larger than the value and
only have meaning for one-sided (positive) evaluations of the concentrations. Note that
Kriging estimates were not made for most areas on the maps since they lie outside of the
sampled region. The Kriging was conducted with the requirement that at least four actual
data points have be used (have non-zero weights = be within the "range" of the
interpolated point) to estimate the value. This avoids extrapolation of values outside of
the study area. Another measure of the adequacy of the estimates is to perform what
geostatisticians call cross-validation. Cross validation involves estimating, by Kriging,
the value at an actual sampled data point, but without using the value reported for that
point. As long as the estimated value (estimated without the observed value in the
Kriging process) is reasonably close to the observed value, then the Kriging is relatively
accurate. Cross validation for points in the western half of the study area (near parcel N)
showed a very good accuracy.

4.0 Conclusions. The ranges observed on the variograms clearly indicate that the sample
points outside but near parcel N were close enough to provide reasonably good estimate
of the concentrations in parcel N. The Kriging estimates of chemical concentrations in
soils appear to have reasonable accuracy based on the Ksd and cross validation results.
These results should be usable for the risk assessment of parcel N.

I
5.0 References.

5.1. US Army Corps of Engineers, Engineer Technical Letter ETL 1110-1-175,
Practical Aspects of Applying Geostatistics at Hazardous, Toxic, and Radioactive Waste
Sites, 30 June 1997. Available at http://www.usace.army.mil/inet/usace-docs/eng-tech-ltrs/.
Prepared by the US Geological Survey for USAGE.

5.2. ASTM D5522-96, "Standard guide for analysis of spatial variation in
geostatistical site investigations."



u*ri.*r*M f.r AS-SMW Lags-80,1 30,1 80.. .480

•*. -

3. -
£
it
*l
•
"" •?ft £m

It
=»

1. -

0. -
e

X

X
X

X*__.. ... * ..... .
* s*~~^

y* *
-/

100. 2eo. see. 4ee. 5»

P a r a m e - t e

File :Himc»S»l.

Pairs :

lirect . :
tml. : 5B
Hax8aii«l '•

As-shlw Limits

Minimum '•
Maximum: 18

Mean : 2
Uar : 2 .

B.

Distance

r s

PCf

117

.880

.eea
n/a

.S30

.999

.272
3S16



Uari.Sr*« f.* As--**** |_agS 80,140,200.. .380

12.

ie. -

4 *' "S,
ft
•

4

4. -

2. -

e. -
e

*

X

*

^—-"^

——————————— 1 ———————— i ——————————— | ——————————
iee. zee. see. «•

P A r * m e t

File :Himc»S*l

Pairs :

Birect . '•

e r s

105

.0»0
T«l. : 90.000

As-ieep Limits

Minimum :
Maximum :

heart :
U*r . : 5

D.

distance

.550
9.500

2.515
.5515



Uiifi »irr>*M F»*» BiP-siilw 1 __«_. On >l Cfl lAA >IOflLags oU,1bO,z4u...4oU

.16 -

.12 -
*
to
*

*

.64 -

e

»

X

/^~y *

t i i i

File :Himc»S*l.

Pairs :

lirect . :
T* 1 . : 90

S*F— shlu Limits

M i n i m u m :
Maximum: 1

r s

fcf

124

.oeeo

.sso
n/a

-B53
.3BO

Mean : . 399
U*r . : . 1136B

• is t since



1
u.r.i.^»H f.r K*p-4eer |_ags 80,140,200... 380

5. -

£
*
S, 3

*

fc
5 2. -

1. -

e

X

s

^**~ —

^\
JLBB. 2B». 3B«. 40

P a r a m e t e r s

File :Himc»S«l .?cf

Pairs : Ii5

Jirect . : . QSO
T.I. : 90.0iO

BaP— ieep Limits

M i n i m u m : . Sfc2
Maximum: fe.350

Mean : . fc27
Mar. : 1.5769

a.
t

c



^ff:f- Himco SF Ord Block Kriging 2x2 As Shl
Block kpiyiny: fts-shlw

x x ; ; ; ; : ; i ; ; ; x;; x x x x x x x x x x x
jf' "•. S^* . _ _ . . . ' " ' " * • . . . * * ' ' ' * •••••••••"•••»••••-••*•• X%. ,^V ^^V

x x x x x x x x ; ; ~m;;; • • :::::•:::::::!:::•::*
XXXXXXXXXXX • ;;::::::::x::::X::

x x x x x x x x x x x x x x x x x x x x
XXXXXXXXXXXXXXXXXXXX
-< X X X X X X X X X X X X X X X X X X X
x x x: x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x x:

*zee X
768.

V
729.

Z*
.1BOE+32

X

fts-slilw

< i.lea
< J L . f c C O

< 2.38S

>=2.3OB

- Miss iny

«rk
. 181E+32

o



Himco - Block Kriging 2x2, As Deep
JCl»ck As—

•v- • • - • • - • - . . • • • ^ .. „ , x ....... ̂  ^ ^. ,. „
- x . . . . . . . . . . x ' • - - , . , -X- -^ "^ -^ -"- -'^ '• - -"*"

X - - - • - • • • " - • - • • • • - • - • • • - . . . - . . :::::::: ::::xx

xx xxx xx • - • " - • -:::::::: : -......... x x.. .. . ........ .

X V x' -^ -^ ^^ ̂ ' -v *J V /- S^ *^_^ X_X * - ^ ^ " " .....X ^^ x-, x^s> ^N .x; x x ^<x . . - • • • " • • • - • • • — . . • • •
x x x x x x x x x x x x x x xiiiix : x x
X XXXX XXX XXX XXXX XXX XX
X X X X X X X X X X X X XXXX X X X X

X X X X X X X X X X X X X X X X X X X X

X X X X X X X X X X X X X X X X X X X X
# x y z*

299 766. 72P. .1B8E+32

.
•

III

•rk
.1ME+32

< .528

< 3.SOB

>=3.se»e
— Missinjf

N



Himco SF Ord BIk Kriging 2x2, BaP shl
2El»cl< Bal*-shlw

X • • • w " X • X X X X X X X X

^ X ' : • - • - «- - - m m f m m m m ~ ' ' ' ' ,^% .̂ C,

x "~^* " * I
X X . . . - • - . - • - . • - . -.•-::;; : : : „ x x
x x x X x x x • • • • . • • • • . :::::::::::::::::::::::

x x x x x x x x x x x x x x x :::: x :::: x x
X

X X X X X X X X X X X X X X. X X X X X X
X X X X X X X X X X X X X X X X X X X X
X X X X X X X X X X X X X X X X X X X X

X X X X X X X X X X X X X X X X X X X X
# X V Z*

2Bt 768. 728. .180E+32

.
•

:::

rk
. 1ME+32

< .1*0
< . 2SB

>=.2Se
— Miss in«f

N



Himco SF Ord BIk Kriging 2x2, BaP deep

-^ ....... K

x ••::::::::::.- . .
XX . . • • ' - — -•. ..

X X .X. X X X X .

• • x :::xxxxxxxx

. . • • • -••::*:::::::::::«• - -XX
- • • '":::":• - • -

X

X

X

X

X

X

••V "~<?,-•% s~-

XX

XX

XX

XX

XX

X X X X X X X ::::: ::::::::::::::::::::::::
x x x x x x x x x x x x::::x:::: x x
X X X X X X X X X X X X X X X X X

X X X X X X X X X X X X X X X X X

X X X X X X X X X X X X X X X X X

X X X X X XXX X X X X X X XXX
*

209
X

768.
V

72B.
Z*

.It BE +32

< -17O

< .1XO
< . 33O

— Mi ssin*r

rk
. liBE+32

N



Himco Soil, Construction Debris Area
6

Easting feet F7.1 Measured from E406,000, Nl 53 1500
Northing feet F7.1
As-shlw ppm G16.9 Data for 0-0.5 feet
As-deep ppm G16.9
BaP-shlw
BaP-deep

105.0
140.0
190.0
200.0
395.0
332.0
445.0
380.0
525.0
500.0
505.0
455.0
630.0
657.0
710.0
760.0
850.0
770.0

ppm F10.3
ppm F10.3

735.0
663.0
700.0
635.0
600.0
600.0
585.0
505.0
555.0
530.0
460.0
450.0
500.0
550.0
515.0
355.0
370.0
275.0

Average
Data for
Average

1.60
1.00
1.2
2.1
2.3
1.1
1.7
1.5
12.5
1.1
2.1
0.83
6.0
3.9
1.5
1.5
3.4
5.8

of 0.5-2, 2-4,
0-0.5 feet
of 0.5-2, 2-4,
1.30
0.85
0.6
1.1
0.7
0.55
0.8
0.92
3.8
0.8
0.9
0.85
5.7
4.7
2.7
4.1
5.4
9.5

0.18
0.175
0.089
0.18
0.17
0.18
0.18
0.18
0.43
0.18
0.066
0.053
1.0
0.053
0.28
0.28
0.430
1.3

and 4-6

and 4-6
0.18
0.193
0.110
0.18
0.17
0.17
0.18
0.17
0.78
0.26
0.18
0.18
0.36
0.33
0.062
0.5
0.94
6.35

foot samples

foot samples
'SB-03'
'SB-041

'SB-051

'SB-06'
'SB-07'
'SB-08'
'SB-091

'SB- 10'
'SB-11'
'SB-12'
'SB-131

'SB- 14'
'SB-15'
'SB- 16'
'SB-17'
'SB-18'
'SB-191

'SB-20'



Kriging estimates produced from data file HimcoSol.grd
4

F9.1
F9.1

Easting feet
Northing feet
*As-deep ppm
KSDAs-deep

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
80.0
80.0
80.0
80.0
80.0
80.0
80.0
80.0
80.0
80.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0

.0
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 ,
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0

G18.9
G18.9

1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32"
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+22
.1000000E+32
.1000000E+32
.1000000E+32
..1000000E+32
1.09876800
1.26157700

1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.07030900
1.05562700
1.27907100

.1000000E+32
80.0 .1000000E+32
160.0 .1000000E+32
240.0 .1000000E+32
320.0 .1000000E+32
400.0 .1000000E+32
480.0 .1000000E+32
560.0 1.09291700
640.0 .977511000

1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.69777500
1.40171400

1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
JOOOOOOE+32
1.80355800
1.34621700
.772247100

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.69212900
.804943600



120.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
320.0
320.0
320.0
320.0

720.0
.0 .

80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0

160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .1
80.0

160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .1
80.0

160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .1
80.0

160.0
240.0

1.10042800
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.03273600
.942508300
.820166600

1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.986399000
.995256800
.647429000

1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.900830400
.961112700
.674256700

1000000E+32
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.859193300
.753817600
.750098900
.762612500

1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

.420780100
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.48993600
.500615700
.581466300

.1000000E4-32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.39210700
.379737800
.646482800

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.39035800
.828190400
1.15487200

1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32.
.1000000E+32
1.59161600
1.20034900
1.06746800
1.51910300

1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32



c 320.0
320.0
320.0
320.0
320.0
320.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
480.0
480.0
480.0
480.0
480.0
480.0
480.0
480.0
480.0

320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .]
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .1
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0

.1000000E+32

.1000000E+32
.837811100
.678439800
.624428600
.703130500

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.30383200
.710375900
.801045200
.716032000

1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.860390100
.917460700
.461143900
1.00120200
.1000000E+32
1000000E+32 .
.100QOOOE+32
.1000000E+32
.1000000E+32
.1000000E+32
1.64742600
.411550400
.406334300
1.31061000
1.66273100

1000000E+32 .
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.91845000
.346711700
1.26138100
2.09110200

.1000000E+32

.1000000E+32
1.31922700
.836339200
.949391600
1.63038500

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.816033900
.606941100
.907012200
1.66519400

1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.43296300
.568975900

' .556539700
.959931300

.1000000E+32
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.13523000
.553026300
.501640400
1.11159300
1.76138900 ,

1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.10034600
.411448100
.429463500
1.25290800



c

480.0
520.0
520.0
520.0
520.0
520.0
520.0
520.0
520.0
520.0
520.0
560.0
560.0
560.0
560.0
560.0
560.0
560.0
560.0
560.0
560.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
640.0
640.0
640.0
640.0
640.0
640.0
640.0
640.0
640.0
640.0
680.0
680.0
680.0
680.0

720.0
.0 .

80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0

.1000000E+32
1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
2.28765200
1.47772600
3.13270200
3.45492400

.1000000E+32
1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
2.90075000
3.39538100
4.77549400
3.81648300

.1000000E+32
1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32
4.77212000
3.65032000
4.85397400
5.45838000
3.83191300

.1000000E+32
1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
4.39565700
5.00783300
4.95300500
3.75623100

.1000000E+32
1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32

.1000000E+32
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

1.23737900
.476865400
.400813500
1.38633500

.1000000E+32
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

1.44237600
.844537100
.730734400
1.47845000

.1000000E+32
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

1.70765900
1.51258800
.757833900
.884211800
1.57840100

.1000000E+32
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32t

1.50381300
.616085900
.567198300
1.58298800

.1000000E+32
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32



680.0
680.0
680.0
680.0
680.0
680.0
720.0
720.0
720.0
720.0
720.0
720.0
720.0
720.0
720.0
720.0
760.0
760.0
760.0
760.0
760.0
760.0
760.0
760.0
760.0
760.0

320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

6.12069800
3.92533700
3.91924600
3.78684600
4.02250200
.1000000E+32
1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
3.69277300
3.08465500
.1000000E+32
.1000000E+32
.1000000E+32
1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
3.54594300
3.21387900
.1000000E+32
.1000000E+32
.1000000E+32

1.49523600
1.41625800
.779768300
.592934300
1.61475000

.1000000E+32
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.16929500
.823924100

.1000000E+32

.1000000E+32

.1000000E+32
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.949478100
1.19590300

.1000000E+32

.1000000E+32

.1000000E+32



Easting feet
Northing feet
*As-shlw ppm
KSDAs-shlw

Kriging estimates produced from data file himcosol.grd
4

F8.1
F8.1

G17.9
G17.9

1000000E+32
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1000000E+32
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.48571300
1.23402200

1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.57691800
1.18555300
.699767700
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.48110800
.728943100

.0 .0 .1000000E+32 .!(

.0 80.0 .

.0 160.0

.0 240.0

.0 320.0

.0 400.0

.0 480.0

.0 560.0

.0 640.0

.0 720.0
40.0 .0 .
40.0 80.0
40.0 160.0
40.0 240.0
40.0 320.0
40.0 400.0
40.0 480.0
40.0 560.0
40.0 640.0
40.0 720.0
80.0 .0 .
80.0 80.0
80.0 160.0
80.0 240.0
80.0 320.0
80.0 400.0
80.0 480.0
80.0 560.0
80.0 640.0
80.0 720.0
120.0 .0
120.0 80.0
120.0 160.0
120.0 240.0
120.0 320.0
120.0 400.0
120.0 480.0
120.0 560.0
120.0 640.0

1000000E+32 .1
.1000000E+32 .
.1000000E+32 .
.1000000E+32 .
.1000000E+32 .
.1000000E+32 .
.1000000E+32 .
.1000000E+32 .
.1000000E+32 .
1000000E+32 .]
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.50640500
1.69450600

1000000E+32 .1
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.57079100
1.30474800
1.57146900

.1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.lOOOOOOE-f-32
1.62637400
1.21348200



120.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
320.0
320.0
320.0
320.0

720.0
.0 .

80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .]
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .1
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .1
80.0
160.0
240.0

1.34149400
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.67974900
1.45482800
1.21408000

1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.77503500
1.86259200
1.27062900

1000000E+32' .
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.66417800
1.86519800
1.39367200

1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.48543500
1.20309500
1.36067900
1.55419400

1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

.402007700
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.30652200
.465053200
.531326900

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.22310900
.373194800
.597966300

1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.22084300
.746266400
1.02313800

1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.39194100
1.06162700
.948926800
1.33024900

1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32



320.0
320.0
320.0
320.0
320.0
320.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
480.0
480.0
480.0
480.0
480.0
480.0
480.0
480.0
480.0

320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .1
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .1
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0

.1000000E+32

.1000000E+32
1.42858600
1.19321000
1.24754200
1.38135700

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
2.81702600
1.63570300
2.30336400
1.55309500

1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.984418400
1.22287800
.746102000
3.07119000
.1000000E+32
1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
3.75327100
-.497963800
.307268800
3.81494900
5.06951400

1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
3.85915100

1000000E+32
1000000E+32
1.16040300
.749729300
.845938600
1.42549800

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.735042800
.549007100
.805499000
1.45529400

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.25943700
.526616400
.504326200
.852109200
.1000000E+32
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.00829100
.510820800
.465131300
.979385300
1.53959700

1000000E+32
.1000000E-1-32
.1000000E+32
.1000000E+32
.1000000E+32
.973503600

-.317070400E-01 .386942500
3.36223000 .405285100
6.13682700 1.10793600



c

480.0
520.0
520.0
520.0
520.0
520.0
520.0
520.0
520.0
520.0
520.0
560.0
560.0
560.0
560.0
560.0
560.0
560.0
560.0
560.0
560.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
640.0
640.0
640.0
640.0
640.0
640.0
640.0
640.0
640.0
640.0
680.0
680.0
680.0
680.0

720.0
.0 .

80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0

.1000000E+32
1000000E+32 ,
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
4.79375600
3.24673200
9.24508900
8.88116600
.1000000E+32
1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
5.07646100
6.32755700
12.1301900
9.30925300
.1000000E+32
1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32
3.81733200
4.54842900
6.68890400
9.83442200
6.87726200
.1000000E+32
1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
3.64849900
4.91333200
5.71633600
5.13356400
.1000000E+32
1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32

.1000000E+32
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.09296400
.449687900
.385252600
1.22217500
.1000000E+32
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.26691100
.760464500
.669914400
1.30084600
.1000000E+32
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.49278600
1.32429600
.689772100
.793134700
1.38224200
.1000000E+32
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.31667800
.568536600
.528842700
1.38698200
.1000000E+32
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32



680.0
680.0
680.0
680.0
680.0
680.0
720.0
720.0
720.0
720.0
720.0
720.0
720.0
720.0
720.0
720.0
760.0
760.0
760.0
760.0
760.0
760.0
760.0
760.0
760.0
760.0

320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0

160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0

160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

3.92278300
2.78497600
3.02709100
2.86756300
6.08831000
.1000000E+32
1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.91261200
1.84130200
.1000000E+32
.1000000E+32
.1000000E+32
1000000E+32 .
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.57442400
1.65511100
.1000000E+32
.1000000E+32
.1000000E+32

1.30913600
1.24106600
.699291500
.546800300
1.41492000
.1000000E+32
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.03259500
.743938700
.1000000E+32
.1000000E+32
.1000000E+32
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.845612900
1.05742800
.1000000E+32
.1000000E+32
.1000000E+32



Kriging estimates produced from data file HimcoSol.grd
4

Easting feet F8.1
Northing feet F8.1
*BaP-deepppm F11.3
KSDBaP-dee F11.3

.0 .0 .1000000E+32

.0 80.0 .1000000E+32

.0 160.0 .1000000E+32

.0 240.0 .1000000E+32

.0 320.0 .1000000E+32

.0 400.0 .1000000E+32

.0 480.0 .1000000E+32

.0 560.0 .1000000E+32

.0 640.0 .1000000E+32

.0 720.0 .1000000E+32
40.0 .0 .1000000E+32
40.0 80.0 .1000000E+32
40.0 160.0 .1000000E+32
40.0 240.0 .1000000E+32
40.0 320.0 .1000000E+32
40.0 400.0 .1000000E+32
40.0 480.0 .1000000E+32
40.0 560.0 .1000000E+32
40.0 640.0 .178 1.229
40.0 720.0 .179 1.042
80.0 .0 .1000000E+32 .1000000E+32
80.0 80.0 .1000000E+32 .1000000E+32
80.0 160.0 .1000000E+32
80.0 240.0 .1000000E+32
80.0 320.0 .1000000E+32
80.0 400.0 .1000000E+32
80.0 480.0 .1000000E+32
80.0 560.0 .175 1.279
80.0 640.0 .194 1.013
80.0 720.0 .188 .541
120.0 .0 .1000000E+32 .1000000E+32
120.0 80.0 .1000000E+32 .1000000E+32
120.0 160.0 .1000000E+32
120.0 240.0 .1000000E+32
120.0 320.0 .1000000E+32
120.0 400.0 .1000000E+32
120.0 480.0 .1000000E+32
120.0 560.0 .181 1.225
120.0 640.0 .203 .561

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

.1000000E+32

.1000000E+32

.1000000E+32

.1000000E+32

.1000000E+32

.1000000E+32

.1000000E+32

.1000000E+32

.1000000E+32

.1000000E+32



c

120.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
320.0
320.0
320.0
320.0

720.0
.0 .

80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0

.175 .233
1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32

.184 1.096

.191 .323

.136 .426
1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32

.180 1.035

.171 .070

.109 .401
1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32

.175 1.051

.165 .638

.123 .872
1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32

.174 1.151

.173 .913

.168 .843

.151 1.122
1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32



c

c

320.0
320.0
320.0
320.0
320.0
320.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
480.0
480.0
480.0
480.0
480.0
480.0
480.0
480.0
480.0

320.0
400.0
480.0
560.0
640.0
720.0
.0 .

80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0
.0 .

80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0
.0 .

80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0
.0 .

80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0

.1000000E+32 .1000000E+32

.1000000E+32 .1000000E+32
.177 .979
.172 .623
.169 .695
.165 1.176

1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32

.242 .577

.167 .476

.204 .678

.162 1.194
1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+22 .1000000E+32
.1000000E+32 .1000000E+32

.192 1.058

.171 .398

.108 .427

.236 .700
.1000000E+32 .1000000E+32
1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32

.330 .832

.067 .380

.071 .329

.276 .836

.368 1.250
1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32

.328 .824

.057 .240

.282 .261

.424 .918



480.0
520.0
520.0
520.0
520.0
520.0
520.0
520.0
520.0
520.0
520.0
560.0
560.0
560.0
560.0
560.0
560.0
560.0
560.0
560.0
560.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
640.0
640.0
640.0
640.0
640.0
640.0
640.0
640.0
640.0
640.0
680.0
680.0
680.0
680.0

720.0
.0 .

80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0
.0 .

80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0
.0 .

80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0
.0 .

80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0
.0 .

80.0
160.0
240.0

.1000000E+32 .1000000E+32
1000000E+32 .1 OOOOOOE+32
.1000000E+32 .1000000E+32
.1 OOOOOOE+32 .1000000E+32
.1 OOOOOOE+32 .1000000E+32
.1000000E+32 .1000000E+32

.363 .912

.240 .274

.713 .145

.598 1.013
.1 OOOOOOE+32 .1000000E+32
1000000E+32 .1000000E+32
.1 OOOOOOE+32 .1 OOOOOOE+32
.1000000E+32 .1000000E+32
.1 OOOOOOE+32 .1 OOOOOOE+32
.1000000E+32 .1000000E+32

.358 1.065

.414 .679

.875 .489

.601 1.073
.1 OOOOOOE+32 .1000000E+32

1 OOOOOOE+32 .1000000E+32
.1000000E+32 .1000000E+32
.1 OOOOOOE+32 .1 OOOOOOE+32
.1000000E+32 .1000000E+32

1.649 1.209
.380 1.110
.414 .559
.682 .700
.446 1 . 1 55

.1000000E+32 .1000000E+32
1000000E+32 .1000000E+32
. 1 OOOOOOE+32 . 1 OOOOOOE+32
.1000000E+32 .1 OOOOOOE+32
.1 OOOOOOE+32 .1 OOOOOOE+32
.1 OOOOOOE+32 .1 OOOOOOE+32

1.101 1.109
.310 .387
.434 .343
.382 1.161

.1 OOOOOOE+32 .1 OOOOOOE+32
1 OOOOOOE+32 . 1 OOOOOOE+32
.1 OOOOOOE+32 .1 OOOOOOE+32
.1 OOOOOOE+32 .1 OOOOOOE+32
.1 OOOOOOE+32 .1 OOOOOOE+32



680.0 320.0 2.116 1.102
680.0 400.0 .723 1.063
680.0 480.0 .179 .590
680.0 560.0 .250 .382
680.0 640.0 .430 1.176
680.0 720.0 .1000000E+32 .1000000E+32
720.0 .0 .1000000E+32 .1000000E+32
720.0 80.0 .1000000E+32 .1000000E+32
720.0 160.0 .1000000E+32 .1000000E+32
720.0 240.0 .1000000E+32 .1000000E+32
720.0 320.0 .1000000E+32 .1000000E+32
720.0 400.0 .330 .901
720.0 480.0 .154 .597
720.0 560.0 .1000000E+32 .1000000E+32
720.0 640.0 .1000000E+32 .1000000E+32
720.0 720.0 .1000000E+32 .1000000E+32
760.0 .0 .1000000E+32 .1000000E+32
760.0 80.0 .1000000E+32 .1000000E+32
760.0 160.0 .1000000E+32 .1000000E+32
760.0 240.0 .1000000E+32 .1000000E+32
760.0 320.0 .1000000E+32 .1000000E+32
760.0 400.0 .033 .719
760.0 480.0 .271 .917
760.0 560.0 .1000000E+32 .1000000E+32
760.0 640.0 .1000000E+32 .1000000E+32
760.0 720.0 .1000000E+32 .1000000E+32



Kriging estimates produced from data file HimcoSol.grd
4

Easting feet F8.1
Northing feet F8.1
*BaP-shlwppm F11.3
KSDBaP-shl F11.3

.0 .0 .1000000E+32

.0 80.0 .1000000E+32

.0 160.0 .1000000E+32

.0 240.0 .1000000E+32

.0 320.0 .1000000E+32

.0 400.0 .1000000E+32

.0 480.0 .1000000E+32

.0 560.0 .1000000E+32

.0 640.0 .1000000E+32

.0 720.0 .1000000E+32
40.0 .0 .1000000E+32
40.0 80.0 .1000000E+32
40.0 160.0 .1000000E+32
40.0 240.0 .1000000E+32
40.0 320.0 .1000000E+32
40.0 400.0 .1000000E+32
40.0 480.0 .1000000E+32
40.0 560.0 .1000000E+32
40.0 640.0 .172 .292
40.0 720.0 .177 .251
80.0 .0 .1000000E+32 .1000000E+32
80.0 80.0 .1000000E+32 .1000000E+32
80.0 160.0 .1000000E+32
80.0 240.0 .1000000E+32
80.0 320.0 .1000000E+32
80.0 400.0 .1000000E+32
80.0 480.0 .1000000E+32
80.0 560.0 .169 .309
80.0 640.0 .179 .241
80.0 720.0 .180 .162
120.0 .0 .1000000E+32 .1000000E+32
120.0 80.0 .1000000E+32 .1000000E+32
120.0 160.0 .1000000E+32
120.0 240.0 .1000000E+32
120.0 320.0 .1000000E+32
120.0 400.0 .1000000E+32
120.0 480.0 .1000000E+32
120.0 560.0 .174 .292
120.0 640.0 .179 .166

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

.1000000E+32

.1000000E+32

.1000000E+32

.1000000E+32

.1000000E+32

.1000000E+32

.1000000E+32

.1000000E+32

.1000000E+32

.1000000E+32
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c

120.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
160,0
160.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
320.0
320.0
320.0
320.0

720.0
.0 .

80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0

' 240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .:
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .
80.0
160.0
240.0

.164 .111
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32

.182 .259

.171 .117

.133 .127
1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32

.180 .245

.163 .108

.115 .146
1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32

.178 .244

.164 .167

.125 .213
1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32

.159 .273

.178 .219

.169 -.200

.147 .262
1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32



320.0
320.0
320.0
320.0
320.0
320.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
480.0
480.0
480.0
480.0
480.0
480.0
480.0
480.0
480.0

320.0
400.0
480.0
560.0
640.0
720.0
.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0
.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0
.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0
.0 .
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0

.1000000E+32 .1000000E+32

.1000000E+32 .1000000E+32
.164
.180
.172
.159

.234

.165

.181

.279
1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32

.185

.182

.183

.159

.166

.127

.171

.284
1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32

.111

.144

.165

.193

:253
.131
.117
.179

.1000000E+32 .1000000E+32
1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32

.126

.098

.171

.211

.254

.211

.124

.115

.200

.301
1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32
.1000000E+32 .1000000E+32

.198

.086

.221

.237

.201

.100

.105

.226



480.0 720.0 .1000000E+32 .1000000E+32
520.0 .0 .1000000E+32 .1000000E+32
520.0 80.0 .1000000E+32 .1000000E+32
520.0 160.0 .1000000E+32 .1000000E+32
520.0 240.0 .1000000E+32 .1000000E+32
520.0 320.0 .1000000E+32 .1000000E+32
520.0 400.0 .263 .223
520.0 480.0 .225 .116
520.0 560.0 .339 .105
520.0 640.0 .310 .245
520.0 720.0 .1000000E+32 .1000000E+32
560.0 .0 .1000000E+32 .1000000E+32
560.0 80.0 .1000000E+32 .1000000E+32
560.0 160.0 .1000000E+32 .1000000E+32
560.0 240.0 .1000000E+32 .1000000E+32
560.0 320.0 .1000000E+32 .1000000E+32
560.0 400.0 .331 .252
560.0 480.0 .499 .168
560.0 560.0 .439 .155
560.0 640.0 .302 .259
560.0 720.0 .1000000E+32 .1000000E+32
600.0 .0 .1000000E+32- .1000000E+32
600.0 80.0 .1000000E+32 .1000000E+32
600.0 160.0 .1000000E+32 .1000000E+32
600.0 240.0 .1000000E+32 .1000000E+32
600.0 320.0 .638 .292
600.0 400.0 .452 .260
600.0 480.0 .731 .159
600.0 560.0 .421 .172
600.0 640.0 .287 .272
600.0 720.0 .1000000E+32 .1000000E+32
640.0 .0 .1000000E+32 .1000000E+32
640.0 80.0 .1000000E+32 .1000000E+32
640.0 160.0 .1000000E+32 .1000000E+32
640.0 240.0 .1000000E+32 .1000000E+32
640.0 320.0 .1000000E+32 .1000000E+32
640.0 400.0 .604 .259
640.0 480.0 .736 .138
640.0 560.0 .275 .132
640.0 640.0 .232 .274
640.0 720.0 .1000000E+32 .1000000E+32
680.0 .0 .1000000E+32 .1000000E+32
680.0 80.0 .1000000E+32 .1000000E+32
680.0 160.0 .1000000E+32 .1000000E+32
680.0 240.0 .1000000E+32 .1000000E+32



680.0 320.0 .756 .259
680.0 400.0 .495 .245
680.0 480.0 .547 .154
680.0 560.0 .150 .133
680.0 640.0 .261 .280
680.0 720.0 .1000000E+32 .1000000E+32
720.0 .0 .1000000E+32 .1000000E+32
720.0 80.0 .1000000E+32 .1000000E+32
720.0 160.0 .1000000E+32 .1000000E+32
720.0 240.0 .1000000E+32 .1000000E+32
720.0 320.0 .1000000E+32 .1000000E+32
720.0 400.0 .412 .213
720.0 480.0 .400 .168
720.0 560.0 .1000000E+32 .1000000E+32
720.0 640.0 .1000000E+32 .1000000E+32
720.0 720.0 .1000000E+32 .1000000E+32
760.0 .0 .1000000E+32 .1000000E+32
760.0 80.0 .1000000E+32 .1000000E+32
760.0 160.0 .1000000E+32 .1000000E+32
760.0 240.0 .1000000E+32 .1000000E+32
760.0 320.0 .1000000E+32 .1000000E+32
760.0 400.0 .332 .181
760.0 480.0 .360 .219
760.0 560.0 .1000000E+32 .1000000E+32
760.0 640.0 .1000000E+32 .1000QOOE+32
760.0 720.0 .1000000E+32 .1000000E+32
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Toxicological Profiles



Appendix M - Toxicological Profiles

Antimony
Arsenic
Benzene
Bis(2-ethylhexyl)phthalate (BEHP)
Calcium
Carbazole
Chromium
Copper
1,2-Dichloropropane
Iron
Lead
Manganese
Mercury
Nickel
Polynuclear Aromatic Hydrocarbons (PAH's)
Sodium
Thallium
Vinyl Chloride



Antimony

Antimony is found at very low levels in the environment, so low that it often cannot be measured.
Antimony enters the environment during the mining and processing of its ores and in the production
of antimony metal, alloys, antimony oxide, and combinations of antimony with other substances.
Some antimony in the environment is less tightly attached to particles and may be taken up by plants
and animals (ATSDR 1992).

The concentration of antimony in air ranges from a fraction of a nanogram in a cubic meter of air
(ng/m3) to about 170 ng/m3(ATSDR 1992).

The concentration of antimony that is dissolved in rivers and lakes is very low, usually less than 5
parts of antimony in 1 billion parts of water (ppb). (ATSDR 1992).

Soil usually contains very low concentrations of antimony, less than 1 part of antimony in a million
parts of soil (ppm). High concentrations of antimony may be found in soil due to settling of dust
released during processing. Also, waste from antimony-processing and other antimony-using
industries is usually dumped onto the soil (ATSDR 1992).

Exposure to antimony at high levels can result in a variety of adverse health effects. Breathing high
levels for a long time can irritate your eyes and lungs and can cause heart and lung problems,
stomach pain, diarrhea, vomiting, and stomach ulcers (ATSDR 1995).

Ingesting large doses of antimony can cause vomiting in humans. Other effects in humans caused
by ingesting it are unknown. Long-term animal studies have reported liver damage and blood
changes in animals who ingested antimony. Antimony can irritate the skin with prolonged contact
(ATSDR 1995).

Exposure to 9 milligrams per cubic meter of air (mg/m 3) of antimony for a long time can irritate
eyes, skin, and lungs. Breathing 2 mg/m3 of antimony for a long time can cause lung disease
(pneumoconiosis), heart problems (altered electrocardiograms), stomach pain, diarrhea, vomiting,
and stomach ulcers. It is not known if antimony can cause cancer or birth defects, or affect
reproduction in humans.

In short-term studies, rats and guinea pigs that inhaled very high levels of antimony died. Rats
inhaling high levels of antimony for several days had lung, heart, liver, and kidney damage. In
long-term studies, rats that inhaled very low levels of antimony had eye irritation, hair loss, lung
damage, and heart problems. Dogs and rats that inhaled low levels of antimony for a long period
had heart problems (changes in EKGs). Problems with fertility were also noted. Problems with
fertility have been observed in rats that inhaled very high levels of antimony for a few months
(ATSDR 1995). Lung cancer has been observed in some studies of rats inhaling high concentrations
of antimony. Antimony has not been classified for cancer effects by the Department of Health and
Human Services (DHHS), the International Agency for Research on Cancer (IARC), or the
Environmental Protection Agency (EPA). (ATSDR 1992)



Antimony can have beneficial effects when used for medical reasons. It has been used to treat
' people infected with parasites (ATSDR 1995). Persons who have had too much antimony or are

sensitive to it when it was injected into their blood or muscle and have experienced adverse health
effects, including diarrhea, joint and/or muscle pain, vomiting, problems with the blood (anemia)
and heart problems (altered electrocardiograms). (ATSDR 1992).

EPA has set a Maximum Contaminant Level (MCL) of 0.006 mg/L (0.006 ppm) for antimony in
public drinking water supplies. EPA has found antimony to potentially cause the following health
effects from acute exposures at levels above the MCL: nausea, vomiting and diarrhea. Short-term
exposures in drinking water considered "safe" for a 10-kg (22 Ib.) child consuming one liter of water
per day: a long-term (up to 7 years) exposure to 0.01 mg/L. Antimony has the potential to cause the
following health effects from long-term exposures at levels above the MCL: decreased longevity,
altered blood levels of glucose and cholesterol. (OGWDW, on-line).

This substance/agent has not undergone a complete evaluation and determination under US EPA's
IRIS program for evidence of human carcinogenic potential (IRIS, on-line).

The Oral RfD of 4x10-4 mg/kg-day is based on a lowest-observed-adverse-effects-level (LOAEL)
of 0.35 mg/kg-day and longevity, blood glucose, and cholesterol effects in a rat chronic oral
bioassay; the confidence in the oral RfD is Low. The antimony Oral RfD value was last revised on
02/01/1991. (IRIS, on-line)

No Reference Concentration for Chronic Inhalation Exposure (RfC) is available at this time. (IRIS,
on-line)
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Arsenic

Arsenic is a naturally occurring element widely distributed in the earth's crust. In the environment,
arsenic is combined with oxygen, chlorine, and sulfur to form inorganic arsenic compounds. Arsenic
in animals and plants combines with carbon and hydrogen to form organic arsenic compounds.
(ATSDR2001)

Inorganic arsenic compounds are mainly used to preserve wood. Organic arsenic compounds are
used as pesticides, primarily on cotton plants. (ATSDR 2001)

The concentration of arsenic in soil varies widely, generally ranging from about 1 to 40 parts of
arsenic to a million parts of soil (ppm) with an average level of 5 ppm. The concentration of arsenic
in natural surface and groundwater is generally about 1 part in a billion parts of water (1 ppb) but
may exceed 1,000 ppb in mining areas or where arsenic levels in soil are high. Levels of arsenic in
food range from about 20 to 140 ppb. People normally take in small amounts of arsenic from the air,
water, and food. Levels of arsenic in the air generally range from less than 1 to about 2,000
nanograms (1 nanogram equals a billionth of a gram) of arsenic per cubic meter of air (less
than 1-2,000 ng/m3). The level of inorganic arsenic (the form of most concern) taken in from these
sources is generally about 3.5 ug/day. (ATSDR 2000)

Organic arsenic compounds aie less toxic than inorganic arsenic compounds. Exposure to high levels
of some organic arsenic compounds may cause similar effects as inorganic arsenic. (ATSDR 2001)

Large oral doses (above 60,000 ppb in food or water) can produce death. Ingestion of lower levels
of inorganic arsenic (ranging from about 300 to 30,000 ppb in food or water) could produce irritation
of the stomach and intestines, with symptoms such as stomach ache, nausea, vomiting, and diarrhea.
Other effects of ingested inorganic arsenic include decreased production of red and white blood cells
which may cause fatigue, abnormal heart rhythm, blood-vessel damage resulting in bruising, and
impaired nerve function causing a "pins and needles" sensation in the hands and feet. (ATSDR
2000)

Ingesting or breathing low levels of inorganic arsenic for a long time can cause a darkening of the
skin and the appearance of small "corns" or "warts" on the palms, soles, and torso. Skin contact with
inorganic arsenic may cause redness and swelling. (ATSDR 2001)

Several studies have shown that inorganic arsenic can increase the risk of lung cancer, skin cancer,
bladder cancer, liver cancer, kidney cancer, and prostate cancer. The World Health Organization
(WHO), the Department of Health and Human Services (DHHS), and the EPA have determined that
inorganic arsenic is a human carcinogen. (ATSDR 2001)

EPA has set limits on the amount of arsenic that industrial sources can release to the environment
and has restricted or canceled many uses of arsenic in pesticides.

x EPA initially set a Maximum Contaminant Level (MCL) of 0.05 parts per million (0.05 ppm or 50
ppb) for arsenic in public drinking water supplies. As required by the Clean Water Act, EPA



reexamined and revised the arsenic drinking water standard to 0.01 ppm (10 ppb); the EPA final rule
for arsenic in drinking water, was published on January 22,2001 in the Federal Register. (FR, 2001)
On February 22,2002 the revised arsenic in drinking water rule became effective; the date by which
systems must comply with the new 10 ppb standard is January 23, 2006. (OGWDW, on-line)

The Occupational Safety and Health Administration has set a worker permissible exposure limit
(PEL) of 10 micrograms arsenic per cubic meter of workplace air (10 ng/m3) for an 8 hour shift of
a 40 hour workweek. (NIOSH, June 1997)

Arsenic has been classified as a Category A (Human Carcinogen) based on sufficient evidence from
human data. An increased lung cancer mortality was observed in multiple human populations
exposed primarily through inhalation. Also, increased mortality from multiple internal organ cancers
(liver, kidney, lung, and bladder) and an increased incidence of skin cancer were observed in
populations consuming drinking water high in inorganic arsenic. The cancer toxicity values were
last revised on 04/10/1998. (IRIS, on-line)

The Oral Slope Factor is 1.5 per mg/kg-day, based on skin cancer in humans exposed through
ingestion of drinking water. (IRIS, on-line)

The Drinking Water Unit Risk is 5x10'2 per mg/L. (IRIS, on-line)

The Inhalation Unit Risk is 4.3E-3 per (ug/m3), based on lung cancer in human males occupationally
exposed. (IRIS, on-line)

The Reference Dose for Chronic Oral Exposure (RfD) of 3x10~4 mg/kg-day is based on a no-
observed-adverse-effects level (NOAEL) of 0.009 mg/L converted to 0.0008 mg/kg-day and
hyperpigmentation, keratosis and possible vascular complications with human chronic oral
exposure; the confidence in the oral RfD is Medium. A screening-level review conducted by an
EPA contractor of the more recent toxicology literature pertinent to the RfD for Arsenic (inorganic)
in September 2002 identified one or more significant new studies. The Oral RfD was last revised
on 02/01/1993. (IRIS, on-line)

No Reference Concentration for Chronic Inhalation Exposure (RfC) is available at this time. (IRIS,
on-line)

The ATSDR Minimal Risk Level for acute, oral ingestion exposure is 0.005 mg/kg/day to prevent
gastrointestinal problems. (ATSDR, 2002)
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Bis(2-ethylhexyl)phthalate (BEHP)

BEHP is a manufactured chemical that is commonly added to plastics to make them flexible. Other
names for this compound are dioctyl phthalate (DOP) and di(2-ethylhexyl) phthalate (DEHP). (Note
that di-n-octyl phthalate, however, is a different chemical.). BEHP is a colorless liquid with almost
no odor. It does not evaporate easily, and little will be present in the air even near sources of
production. It dissolves more easily in materials such as gasoline, paint removers, and oils than it
does in water. It is present in many plastics, especially vinyl materials, which may contain up to 40%
DEHP, although lower levels are common.

BEHP enters the body during ingestion of food or water containing this material or inhalation of
contaminated air. Small amounts of BEHP might enter the body by skin contact with plastics, but
scientists are fairly certain that very little enters this way. Most BEHP that enters the body in food,
water, or air is taken up into the blood from the gastrointestinal tract and lungs. BEHP can be
introduced directly into the bloodstream during a blood transfusion, receiving medicines through
flexible plastic tubing, or having dialysis treatments.

After BEHP is ingested, most of it is rapidly broken down in the gut to MEHP and 2-ethylhexanol.
Breakdown is much slower if BEHP enters the blood directly by way of a transfusion. Although
some MEHP is absorbed into the bloodstream from the gut, MEHP is poorly absorbed, so that much
of ingested BEHP leaves the body in the feces. The compounds that do enter the blood travel through
the bloodstream to the liver, kidneys, testes, and other tissues, and small amounts might become
stored in fat tissues and could possibly be secreted in breast milk. Most of the BEHP, MEHP, and
2-ethylhexanol leaves the body within 24 hours in the urine and feces.

At the levels found in the environment, BEHP is not expected to cause harmful health effects in
humans. Most of what we know about the health effects of BEHP comes from studies of rats and
mice given high amounts of BEHP. Harmful effects in animals generally occurred only with high
amounts of BEHP or with prolonged exposures. The absorption and breakdown of BEHP in
humans is different than in rats or mice, so the effects seen in rats and mice may not occur in
humans.

Rats that breathed BEHP in the air showed no serious harmful effects. Their lifespan and ability to
reproduce were not affected. Brief oral exposure to very high levels of BEHP damaged sperm in
mice. Although the effect reversed when exposure ceased, sexual maturity was delayed in the
animals. High amounts of BEHP damaged the liver of rats and mice. Whether or not BEHP
contributes to human kidney damage is unclear.

Skin contact with products containing BEHP will probably cause no harmful effects because it
cannot be taken up easily through the skin.

EPA has set a Maximum Contaminant Level (MCL) for the amount of BEHP that may be present
in public drinking water supplies at 6 parts of BEHP per billion parts of water (6 ppb or 6 ug/L), to
protect against damage to the liver and testes, reproductive effects, and an increased risk of cancer.
(OGWDW, on-line) EPA requires that spills of 100 pounds or more of BEHP to the environment



be reported to the agency.

The Department of Health and Human Services (DHHS) has determined that BEHP may reasonably
be anticipated to be a human carcinogen. The International Agency for Research on Cancer (IARC)
has stated that BEHP cannot be classified as to its carcinogenicity to humans. The EPA has
determined that BEHP is a probable human carcinogen (B2), based on significant dose-related
increases in liver tumors with orally administered DEHP in multiple animal studies (rats and mice
of both sexes). The cancer assessment was last revised on 02/01/1993. (IRIS, on-line)

The Oral Slope Factor of 1.4xlO~2 mg/kg/day is based on evidence of hepatocellular carcinoma and
adenoma in male mice administered BEHP in their diet. (IRIS, on-line)
The Drinking Water Unit Risk is 4.0xlO'7 per ng/L. (IRIS, on-line)

No Inhalation Unit Risk is available at this time. (IRIS, on-line)

A Reference Dose for Chronic Oral Exposure (RfD) of 2x10-2 mg/kg-day was developed from the
lowest-observed-adverse-effects-level (LOAEL) of 19 mg/kg-day, based on increased relative liver
weight in a guinea pig subchronic to chronic oral bioassay; the confidence in the RfD is medium.
The RfD was last revised on 05/01/1991. (IRIS, on-line)

The Reference Concentration for Chronic Inhalation Exposure (RfC) was not assessed. (IRIS, on-
line)

A provisional ATSDR Minimal Risk Level (MRL) for intermediate oral exposure of 0.1 mg/kg/day
was developed to protect against developmental effects. (ATSDR, 2002)
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Benzene

Benzene is a colorless liquid with a sweet odor. It is volatile, slightly soluble in water, and
flammable. Benzene occurs naturally and is also produced by man. It is used in production of
chemicals, and in the manufacturing of some types of rubbers, lubricants, dyes, detergents, drugs and
pesticides. Industrial processes are the main source of benzene in the environment. Benzene in
water and soil may evaporate into the air where it is degraded in a few days. Benzene biodegrades
under aerobic conditions, but a portion of benzene is expected to be lost due to volatilization
(ATSDR, 1997).

Most people are exposed to a small amount of benzene on a daily basis. The major sources of
benzene exposure are gasoline, automobile exhaust, industrial emissions, and tobacco smoke. Brief
exposure to very high levels of benzene in air can result in death. Exposure to lower levels may
cause drowsiness, dizziness, headaches, and unconsciousness. These effects usually disappear once
exposure is interrupted. Ingestion of foods or beverages containing high levels of benzene may
result in vomiting, dizziness, convulsions, and death. Human health effects associated with ingestion
of lower levels of benzene are currently unknown. Dermal contact with benzene may cause redness
or blisters (ATSDR, 1997).

The majority of information on the effects of long-term exposure to benzene is from studies
involving occupational exposure of employees to ambient levels of benzene much greater than the
levels normally encountered by the general population. Inhalation of benzene for long periods of
time may cause adverse effects in the tissues that form blood cells, especially the bone marrow. This
may result in disruption of normal blood production and cause a decrease in important blood
components, leading to anemia or excessive bleeding. Blood production may return to normal upon
disruption of exposure. Benzene exposure can be harmful to the immune system, enhancing the
probability of infection and perhaps lowering the body's defense against tumors. Long-term
exposure to benzene in the air causes leukemia and has been associated with genetic changes
(ASTDR, 1997).

Long-term exposure to benzene may also damage the reproductive organs. Some female workers
who breathed high levels of benzene for many months experienced irregular menstrual cycles.
Examination of these women revealed a decrease in ovary size. However, exposure levels were not
documented, and it was not proven that benzene was responsible for the effects. Currently it is not
known what effects benzene exposure has on the developing fetus in pregnant women. Studies in
which pregnant laboratory animals were exposed to benzene resulted in low birth weights, delayed
bone formation, and bone marrow damage (ATSDR, 1997).

EPA set a Maximum Contaminant Limit (MCL) of 0.005 parts per million (0.005 mg/L or 5 u/L)
for benzene in public drinking water supplies, based on a potential for anemia, decreases in blood
platelets, and increased risk of cancer with ingestion of drinking water containing benzene above the
MCL. (OGWDW, on-line)

The Occupational Health and Safety Administration has set a worker permissible exposure limit
(PEL) of 1 ppm benzene in workplace air for an 8 hour shift of a 40 hour work week. (NIOSH, 1997)



Benzene is classified as a Group A carcinogen ("known" Human Carcinogen) for all routes of
exposure based upon convincing human evidence as well as supporting evidence from animal
studies. Epidemiologic studies and case studies provide clear evidence of a causal association
between exposure to benzene and acute nonlymphocytic leukemia (ANLL) and also suggest
evidence for chronic nonlymphocytic leukemia (CNLL) and chronic lymphocytic leukemia (CLL).
Other neoplastic conditions that are associated with an increased risk in humans are hematologic
neoplasms, blood disorders such as preleukemia and aplastic anemia, Hodgkin's lymphoma, and
myelodysplastic syndrome (MDS). These human data are supported by animal studies. The
experimental animal data add to the argument that exposure to benzene increases the risk of cancer
in multiple species at multiple organ sites (hematopoietic, oral and nasal, liver, fore-stomach,
preputial gland, lung, ovary, and mammary gland). It is likely that these responses are due to
interactions of the metabolites of benzene with DNA. The cancer toxicity values were last revised
on 1/19/2000. (IRIS, on-line)'

The Oral Slope Factor range of l.SxlO"2 - 5.5xlO'2 per mg/kg-day is based on leukemia in humans
and is extrapolated from occupational inhalation exposure. (IRIS, on-line)
The Drinking Water Unit Risk range is 4.4x10"4 - 1.6xlO~3 per mg/L. (IRIS, on-line)
The Air Unit Risk range of 2.2xlO"3 - 7.8xlO"3 per mg/m3 is based on leukemia in humans with
occupational inhalation exposure. (IRIS, on-line)

The EPA NCEA Superfund Technical Support Center (STSC) has developed a provisional
Reference Dose for Chronic Oral Exposure (RfD) of 1x10"3 mg/kg-day for noncarcinogenic effects
from oral exposure to benzene. (NCEA, 1998)
The EPA NCEA Superfund Technical Support Center (STSC) has developed a provisional
Reference Concentration for Chronic Inhalation Exposure (RfC) of 9x10 "3 mg/m3 for
noncarcinogenic effects from inhalation exposure to benzene. (NCEA, 1998)

The ATSDR Minimum Risk Level (for acute inhalation) is 0.05 ppm to protect against
immunological effects. (ATSDR, 2002).
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Calcium

Calcium is an essential nutrient, and is necessary for building bones and teeth and in maintaining
bone strength. Calcium is also used in muscle contraction, blood clotting, and maintenance of cell
membranes. The National Academy of Sciences (NAS) Institute of Medicine has established an
upper intake level (ULs) for calcium of 2,500 mg per day for all age groups over 1 year of age and
for pregnant and lactating females.(NAS, 1999) For infants, ULs were not determined for calcium
because of the lack of data on adverse effects in this age group and concern regarding infant's
possible lack of ability to handle excess amounts. The NAS indicates that caution is warranted, and
food should be the source of intake by infants. The UL critical adverse effect for infants ingesting
excess calcium is milk-alkali syndrome. (NAS, 1999).

Although no adverse effects have been observed in many healthy adults consuming up to 2,500 mg
of calcium per day, high intakes may induce constipation and place up to half of otherwise healthy
hypercalciuric males at increased risk of urinary stone formation (NRC, 1989). A high calcium
intake may inhibit the intestinal absorption of iron, zinc, and other essential minerals (NRC, 1989).
Ingestion of very large amounts may result in hypercalciuria, hypercalcemia, and deterioration in
renal function in both sexes (NRC, 1989).

According to the Joint National Committee's report, evidence suggests that calcium may play a role
in reducing the risk of high blood pressure. For this reason, nutrition experts often encourage people
with hypertension to increase their intakes of calcium. (PDA, 1993). Clinical findings have
demonstrated a mild, short-term reduction in blood pressure from calcium supplementation in some
patients with normal and elevated blood pressure. However, in certain patients with hypertension
and high levels of renin, blood pressure may increase. (NAS, 1989)
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Carbazole\

Carbazole, also known as 9-azafluorene and dibenzopyrrole, is a coal conversion by-product.
(MSDS, 2001) Very little data exists on this compound.

Carbazole is harmful by inhalation or ingestion, and may be harmful in contact with skin. It is a
suspected carcinogen. (MSDS, 2001) According to IARC, carbazole is, not classifiable as to its
carcinogenicity to humans (Group 3) (OSHA Chemical Sampling Information, on-line). However,
in May 2002, California's Office of Environmental Health Hazard Assessment included carbazole
in their "List of Chemicals Known to the State of California to Cause Cancer or Reproductive
Toxicity". Carbazole is harmful by inhalation or ingestion and may be harmful in contact with skin
(Physical & Theoretical Chemistry Lab Safety, 2001).

There is limited evidence that suggests carbazole is carcinogenic in rats at an oral dose of 504 mg/kg
over a six week period (NTP, 2001). In rats and rabbits, the compound is metabolized to 3-
hydroxycarbazole.

V
Carbazole has not undergone a complete evaluation and determination under US EPA's IRIS
program for evidence of human carcinogenic potential. (IRIS, on-line)

The EPA Health Effects Assessment Summary Tables (HEAST) provide a cancer classification of
B2 (probable human carcinogen) and an Oral Slope Factor of 2 xlO"2 per mg/kg/day, based on liver

) tumors in mice fed carbazole in their diet. (HEAST, 1997)

The Drinking Water Unit Risk is 5.7 xlO'7 per ug/L. (HEAST, 1997)
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Chromium

Chromium (Cr) is a naturally occurring element found in rocks, animals, plants, soil, and in volcanic
dust and gases. Chromium is present in the environment in several different forms. The most
common forms are chromium (0), chromium (III), and chromium (VI). Chromium (III) occurs
naturally in the environment and is an essential nutrient. Chromium (VI) and chromium (0) are
generally produced by industrial processes. (ATSDR 2001)

In air, chromium compounds are present mostly as fine dust particles. This dust eventually settles
over land and water. Rain and snow help remove chromium from air. Chromium compounds will
usually remain in the air for fewer than 10 days. Although most of thechromium in water binds to
soil and other materials and settles to the bottom, a small amount may dissolve in the water. Fish do
not accumulate much chromium in their bodies from water. Most of the chromium in soil does not
dissolve easily in water and can attach strongly to the soil. A very small amount of the chromium
in soil, however, will dissolve in water and can move deeper in the soil to groundwater. The
movement of chromium in soil depends on the type and condition of the soil and other environmental
factors. (ATSDR 2000)

The level of chromium in air and water is generally low. The concentration of total chromium in air
(both chromium (III) and chromium(VI)) generally ranges between 0.01 and 0.03 microgram (fag)
(1 ug equals 1/1,000,000 of a gram) per cubic meter of air (fig/m3). Chromium concentrations in
drinking water (mostly as chromium (III)) are generally very low, less than 2 parts of chromium in
a billion parts of water (2 ppb).

Chromium (III) is an essential nutrient that helps the body use sugar, protein, and fat. An intake
of 50-200 jag of chromium(III) per day is recommended for adults. Chromium (III) occurs naturally
in many fresh vegetables, fruits, meat, yeast, and grains (cereals). On the average, adults in the
United States take in an estimated 60-80 ug of chromium per day in food. Therefore, many
people's diets may not provide enough chromium (III). Without chromium (HI) in the diet, the body
loses its ability to use sugars, proteins, and fat properly, which may result in weight loss or decreased
growth, improper function of the nervous system, and a diabetic-like condition. Therefore,
chromium (III) compounds have been used as dietary supplements and are beneficial if taken in
recommended dosages. (ATSDR 2000) Few serious side effects have been associated with excess
intake of chromium from food. (NAS, 2002) Ingesting large amounts of chromium (VI) can cause
stomach upsets and ulcers, convulsions, kidney and liver damage, and even death. (ATSDR 2001)

The National Academies of Science has recently revised the recommendations on chromium intake.
There is evidence that chromium enhances the action of insulin, providing a beneficial effect on
circulating glucose and insulin levels in individuals with diabetes. However, there is insufficient
dose-response data to establish a Recommended Dietary Allowance (RDA). Based on estimates of
chromium from nutritionally adequate diets, the NAS recommends an adequate intake (AI) of 3 5 and
25 micrograms per day for men and women, respectively. Little data is available on adverse effects
resulting from chronic intake of the high levels of the chromium contained in supplements, and no
upper intake level (UL) for chromium has been established. (NAS, 2002)



Accidental or intentional swallowing of large amounts of chromium has caused stomach upsets and
ulcers, convulsions, kidney and liver damage, and even death. The levels of chromium (VI) that
caused these effects were far greater than those normally present in food or water. Although
chromium (III) in small amounts is a nutrient needed by the body, swallowing large amounts of
chromium (III) may cause health problems. Workers handling liquids or solids that contain
chromium (VI) have developed skin ulcers. Some have been found to be extremely sensitive to
chromium (VI) or chromium (III). Allergic reactions consisting of severe redness and swelling of
the skin have been noted. Exposure to chromium (III) is less likely than exposure to chromium (VI)
to cause skin rashes in chromium-sensitive people. The metal, chromium (0), is less common and
does not occur naturally; chromium (0) is not currently believed to cause a serious health risk. There
is no reliable information that any form of chromium has harmful effects on reproduction or causes
birth defects in humans, though it does not seem likely that the amount of chromium that most
people are exposed to will result in reproductive or developmental effects. (ATSDR 2000)

Breathing in high levels (greater than 2 ug/m 3) of chromium (VI), such as in chromic acid or
chromium (VI) trioxide aerosols, can cause irritation to the nose, such as runny nose, sneezing,
itching, nosebleeds, ulcers, and holes in the nasal septum. These effects have primarily occurred in
factory workers who make or use chromium (VI) for several months to many years. Several studies
have shown that chromium (VI) compounds can increase the risk of lung cancer. Long-term
exposure to chromium has been associated with lung cancer in workers exposed to chromium
aerosols at levels in air that were 100 to 1,000 times higher than those found in the natural
environment. Lung cancer may occur long after exposure to chromium has ended. Chromium (VI)
is believed to be primarily responsible for the increased lung cancer rates observed in workers who
were exposed to high levels of chromium in workroom air. Animal studies have also shown an
increased risk of cancer. Breathing in small amounts of chromium (VI) for short periods does not
cause a problem in most people. However, high (acute) levels of chromium in the workplace have
caused asthma attacks in people who are allergic to chromium. Breathing in chromium (III) does not
cause irritation to the nose or mouth in most people Animal studies have also shown an increased
risk of cancer. (ATSDR, 2000)

The World Health Organization (WHO) has determined that chromium (VI) is a human carcinogen.
Because some chromium (VI) compounds have been associated with lung cancer in workers and
caused cancer in animals, the Department of Health and Human Services (DHHS) has determined
that certain chromium (VI) compounds (calcium chromate, chromium trioxide, lead chromate,
strontium chromate, and zinc chromate) are known human carcinogens. The International Agency
for Research on Cancer (I ARC) has determined that chromium (VI) is carcinogenic to humans, based
on sufficient evidence in humans for the carcinogenicity of chromium (VI) compounds as found in
chromate production, chromate pigment production, and chromium plating industries. The EPA has
determined that chromium (VI) in air is a human carcinogen. The EPA has also determined that there
is insufficient information to determine whether chromium (VI) in water or food and chromium (III)
are human carcinogens. (ATSDR 2000)

EPA set a Maximum Contaminant Limit (MCL) of 0.1 parts per million (0.1 mg/L) for chromium
in public drinking water supplies, based on the potential for damage to the liver, kidney circulatory
and nerve tissues and for skin irritation with lifetime ingestion of drinking water containing



chromium above the MCL. (OGWDW, on-line)

The Occupational Safety and Health Administration (OSHA) has set exposure limits of 0.5 mg/m3

for water soluble chromium(HI) compounds, 1 mg/m 3 for metallic chromium (0) and insoluble
chromium compounds in air for an 8-hour work shift and 40-hour work week. NIOSH has set an
exposure limit of 0.001 mg/m 3 for carcinogenic chromium(VI) compounds in workplace air.
(NIOSH, 1997)

Chromium VI has been classified as a Category A (known Human Carcinogen) by the inhalation
route of exposure based on occupational epidemiologic studies of chromium-exposed workers.
Dose-response relationships have been established for chromium exposure and lung cancer. These
workers were exposed to both Cr(III) and CR(VI) compounds. However, because only Cr(VI) has
been found to be carcinogenic in animal studies, it was concluded that only Cr(VI) should be
classified as a carcinogen. Carcinogenicity by the oral route of exposure cannot be determined and
is classified as Group D. The cancer toxicity values were last revised on 09/0371998. (IRIS, on-line)

The Air Unit Risk for Cr (VI) is 1.2 x 10"2 per ug/m3, and is based on lung cancer in workers exposed
through inhalation. (IRIS, on-line)

The Reference Dose for Chronic Oral Exposure (RfD) to Cr (VI) of 3 xlO"3 mg/kg-day is based on
a no-observed-adverse-effects level (NOAEL) of 25 mg/L as K2CrO4 (2.5 mg/kg-day) in a 1-year
rat study in which hexavalent and trivalent chromium were administered in drinking water. This RfD
applies only to soluble salts of hexavalent chromium. There is evidence that hexavalent chromium
is reduced in part to trivalent chromium in vivo. A Reference Dose for Chronic Oral Exposure
(RfD) to Cr (III) of 1.5 mg/kg-day has also been developed, based on a no-observed-adverse-effects
level (NOAEL) (ADJ) of 1468 mg/L (as K2CrO4) in a separate rat chronic feeding study. The
confidence in both RfD's is Low. The Oral RfDs were last revised on 09/03/1998. (IRIS, on-line)

The Reference Concentration for Chronic Inhalation Exposure (RfC) for Cr(VI) particulates of 1 x
10"" mg/m3 is based on a benchmark dose (BMD) of 0.016 mg/m3 and increases in lactate
dehydrogenase (LDH) in bronchioalveolar lavage fluid (BALF) in a rat subchronic study. Two high
quality rat studies provide useful information on Cr(VI) paniculate exposure, including lung and
spleem weight, LDH in BALF and albumin in BALF. The cellular content of the BALF is
considered representative of initial pulmonary injury and chronic lung inflammation, which may lead
to the onset of pulmonary fibrosis. The confidence in the RfC is Medium. Information on Cr(III)
exposure was reviewed, but a RfC for for Cr (III) was not estimated. The Inhalation RfC was last
revised on 09/03/1998. (IRIS, on-line)

The ATSDR Minimal Risk Level (MRL) for inhalation of chromium VI particulate exposure is
0.001 mg/m3 to prevent respiratory effects. (ATSDR, 2002)
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Copper

Copper is an important reddish metal that occurs naturally in rock, soil, water, sediment and air
where it is an essential element. In its pure form, copper is used as the primary metal or an alloy in
the manufacture of wire, sheet metal, water pipes, etc. Copper is also combined with other elements
to form copper compounds. Copper sulfate, the most common copper salt, is used as a fungicide on
citrus, peanuts, potatoes, and other vegetable crops, for water treatment and, as preservatives for
wood, leather and fabrics (ATSDR, on-line).

Copper is an essential nutrient and is needed for proper development of connective tissues, nerve
coverings and skin pigment. (NAS, 2002) Copper is essential for good health, but high amounts can
be harmful. Exposure to copper can occur by breathing air, drinking water, eating food and by skin
contact with copper-containing compounds. Long-term exposure to copper dust can irritate the nose,
mouth, and eyes, and cause headaches, dizziness, nausea, and diarrhea. Acute exposure to copper
can cause liver and kidney damage and even death (ATSDR, on-line).

Experimental studies in humans suggest that ingestion of drinking water with greater than 3
milligrams per liter-copper will produce gastrointestinal symptoms including nausea, vomiting, and
diarrhea. The available human and animal acute-duration studies strongly suggest that the
gastrointestinal tract is the most sensitive target of copper toxicity. Ingestion of large amounts of
copper salts, most frequently copper sulfate, may produce hepatic necrosis and death (Klaassen,
2001).

The National Academies of Science (NAS) has recently set a new Recommended Dietary Allowance
(RDA) for copper at 900 micrograms/day (0.9 mg/day) for both men and women. To protect against
possible liver damage, the upper intake limit (UL) was set at 10 milligrams per day. There is no
known benefit of comsuming copper in excess of the RDA. Copper is widely distributed in foods
such as organ meats, seafood, nuts, and seeds; some foods that are consumed in substantial amounts,
such as milk, tea, chicken, and potatoes, also contain the nutrient, but at lower levels. (NAS, 2002)
An RDA of 340 micrograms/day - 900 micrograms/day is appropriate for children from 1 year of age
up to adults, respectively (ATSDR, on-line).

EPA has set an Action Level of 1.3 mg/L (0.006 ppm) for copper in 10 percent or more of tap water
samples in a public drinking water supply, based on evidence that copper can potentially cause
stomach and intestinal distress, liver and kidney damage, and anemia at high doses. Persons with
Wilson's disease may be at a higher risk of health effects due to copper than the general public. The
primary source of copper in drinking water is corrosion of copper pipes, which are widely used
throughout the United States for interior plumbing of residences and other buildings. In some cases,
copper is a component of additives to drinking water used by systems to control the growth of algae.
(OGWDW, on-line).

Copper is classified as a Class D carcinogen (non-classifiable as to carcinogenicity). The IRIS file
was last revised on 08/01/1991. (IRIS, on-line).

The EPA NCEA Superfund Technical Support Center developed a provisional oral RfD for chronic



oral exposure of 4 xlO-2 mg/kg-day. (NCEA, 1992)
/

ATSDR has recently developed a Minimum Risk Level (MRL) of 0.02 mg/kg/day for acute-duration,
oral exposure to copper (1-14 days). (ATSDR, on-line).
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1,2-Dichloropropane

1,2-Dichloropropane is a colorless liquid belonging to a class of chemicals called volatile organic
compounds (VOC's). It has a chloroform-like odor and evaporates quickly at room temperature. It
is a man-made chemical and people are probably responsible for all releases of 1,2- dichloropropane
into the environment. 1,2-Dichloropropane is now used in the United States only in research and
industry. Before the early 1980s, 1,2-dichloropropane was used in farming as a soil fumigant and
was found in some paint strippers, varnishes, and furniture finish removers. Most of the 1,2-
dichloropropane released into the environment ends up in the air or groundwater. When applied to
soil in one experiment, all but 1% dispersed in 10 days. Breakdown in both the air and groundwater
is slow (ATSDR 1989).

In city areas, the average amount in air is about 22 parts per trillion (ppt). 1,2-Dichloropropane is
found in a few drinking water supplies, and most of those are from groundwater sources. Private
wells in farming areas where 1,2-dichloropropane was once used as a soil fumigant have the greatest
risk for contamination. Workers involved in cleaning up hazardous waste or spill sites that contain
1,2-dichloropropane may also be exposed (ATSDR 1989).

Experiments with animals have shown that when 1,2-dichloropropane enters the body through
ingestion, it is quickly removed in the urine and feces and by the lungs when the animal breathes out.
1,2-Dichloropropane may enter the lungs of workers exposed where it is used indoors as a solvent.
If 1,2-dichloropropane is released at a waste site and evaporates into the air, a person may breathe
in 1,2-dichloropropane for a short time before it disperses. When the chemical was a part of some
paint strippers, varnishes, and furniture finish removers, exposure of the skin through contact with
these products occurred; however, the amount of 1,2-dichloropropane that entered through the skin
is unknown. Soil around a waste site may be contaminated with 1,2-dichloropropane, but it is not
known how much 1,2-dichloropropane enters the body through the skin upon contact with
contaminated soil (ATSDR 1989).

Direct ingestion 1,2-dichloropropane by humans (i.e., drinking cleaning solutions) has produced
poisoning. At these high levels of exposure, effects include dizziness, headache, nausea, injury to
the liver and kidneys, anemia, coma and, ultimately, death. Breathing high levels of 1,2-
dichloropropane by humans, as in deliberate breathing of vapors from cleaning solutions, produces
similar effects. No reports have been made of any health effects in humans following low-level
exposure to 1,2-dichloropropane for either short or long time periods (ATSDR 1989).

Animal studies indicate that breathing low levels of 1,2-dichloropropane over short- or long-term
periods causes damage to the liver, kidney, and respiratory system. Breathing high levels causes
death. Similar effects have been reported when animals were given 1,2-dichloropropane by mouth.
Some studies indicate that ingesting 1,2-dichloropropane may cause reproductive effects. One study
reported a delay in bone formation of the skull in fetal rats following exposure of the mother rats to
1,2-dichloropropane. (ATSDR 1999)

It is not known whether 1,2-dichloropropane causes cancer in humans. The carcinogenicity of 1,2-
dichloropropane has been evaluated in animal studies with rats and mice. Liver tumors havebeen



observed in mice, and mammary gland tumors have been found in rats. The International Agency
for Research on Cancer (IARC) has determined that 1,2-dichloropropane is unclassifiable as to
human carcinogenicity (ATSDR 1999).

The EPA has set a Maximum Contaminant Level (MCL) of 0.005 parts per million (0.005 ppm or
0.005 mg/L)) for 1,2-dichloropropane in public drinking water supplies, based on a potential for an
increased risk of cancer. (OGWDW, on-line) The EPA recommends that the level of 1,2-
dichloropropane in lakes and streams be limited to 0.52 parts per billion (0.52 ppb) to prevent
possible human health effects from drinking contaminated water or eating contaminated fish. Any
release to the environment greater than 1,000 pounds of 1,2-dichloropropane must be reported to the
EPA (ATSDR 1999).

The Occupational Safety and Health Administration (OSHA) has set a worker permissible exposure
limit (PEL) of 75 ppm in workplace air for an 8 hour shift of a 40 hour work week. (NIOSH, 1997)
The amount at which the odor of 1,2-dichloropropane is first noticed is 0.25 ppm; therefore, most
people would probably smell 1,2-dichloropropane before it reached a harmful level. Continued
exposure to the odor may reduce the ability to smell 1,2-dichloropropane at 0.25 ppm (ATSDR
1989).

1,2-Dichloropropane has not undergone a complete evaluation and determination under US EPA's
IRIS program for evidence of human carcinogenic potential. (IRIS, on-line) The EPA Health Effects
Assessment Summary Tables (HEAST) provide a cancer classification of B2 (probable human
carcinogen) and an Oral Slope Factor of 6.8 xlO"2 per mg/kg/day, based on liver tumors in mice
administered 1,2-dichloropropane by gavage. (HEAST, 1997)
The Drinking Water Unit Risk is 1.9 xlO'6 per ug/L. (HEAST, 1997)

The Reference Dose for Chronic Inhalation Exposure (RfC) is 4xlO"3 mg/m3, based on hyperplasia
of the nasal mucosa in a 13-week rat inhalation study; the confidence in the RfC is medium. The
RfC was last revised on 12/01/1991. (IRIS, on-line)

The ATSDR Minimal Risk Level: (for acute inhalation exposure) is 0.5 ppm to protect against
respiratory effects. (ATSDR, 1989)
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Iron

Iron is an essential element and therefore a necessary part of the human diet. Iron is vital for
transporting oxygen in the bloodstream and for the prevention of anemia. Even more of the nutrient
is needed during periods of growth and for the fetus during pregnancy. Women during pre-
menopause years also need more, since iron is lost through menstruation. The toxicity of iron must
be considered, however, since accidental acute exposures and chronic iron overload can occur.

Acute iron toxicity is usually due to accidental ingestion by children of medications containing iron.
Severe toxicity occurs after ingestion of more than 0.5 g of iron or 2.5 g of ferrous sulfate. Vomiting
may occur one to six hours after ingestion, and may be bloody due to ulceration of the
gastrointestinal tract. Black stools may also occur. Vomiting may be followed by signs of shock
and metabolic acidosis, liver damage, and coagulation defects within a few days of actue iron
ingestion. Renal failure and hepatic cirrhosis may be seen as late effects of toxicity (KJaassen, 2001).

Chronic iron toxicity or iron overload in adults is a more common problem than accidental, acute
p exposure resulting in iron toxicity in children. Excessive amounts of iron may accumulate in the

body in three ways. Abnormal absorption of iron from the intestinal tract may occur due to a genetic
anomaly. An excess dietary intake of iron and a regular requirement for blood transfusions may also
create an iron overload. With iron overload, iron stores are increased in the parenchymal cells of the
liver and pancreas, the endocrine organs, and heart. The clinical effects of iron overload may include
disturbances of liver function, diabetes mellitus, endocrine disturbances, and cardiovascular effects

) (Klaassen, 2001).

In 1989, the Food and Nutrition Board of the National Research Council recommended the following
Recommended Dietary Allowance (RDA) for iron based on gender and age: 15 mg/day for healthy
adolescent and adult women; 1 Omg/day for adult men and postmenopausal women; and 15 mg/day
for pregnant women (NRC, 1989).

The new report of the National Academies of Sciences (NAS) sets the RDA for iron for men and
post-menopausal women at 8 milligrams per day, and at 18 milligrams for pre-menopausal women.
Pregnant women should consume 27 milligrams a day, which usually requires taking a small
supplement since it is difficult to get that much iron through diet alone. The RDA for women who
breast-feed and are not menstruating is 9 milligrams a day; for adolescents who breast-feed, it is 10
milligrams daily. Oral contraceptives reduce menstrual blood losses, so women taking them need
less daily iron. Post-menopausal women who are on hormone replacement therapy should consume
more iron because the therapy often causes periodic uterine bleeding. Because the absorption of iron
from plant foods is low compared to that from animal foods, vegetarians need to consume twice as
much iron to meet their daily requirement.

The new upper intake limit (UL) for iron is set at 45 milligrams a day for adults, above which
gastrointestinal distress may occur, especially when consuming iron supplements on an empty
stomach. Research has suggested a possible link between elevated iron stores and a higher incidence

) of heart disease and cancer. However, the report says that evidence for a relationship between dietary



iron intake and increased risk of these diseases is inconclusive. In addition, individuals who inherit
both genes for hereditary hemochromatosis, an iron absorption disorder, are at increased risk for
accumulating harmful amounts of iron. The tolerable upper intake level was not set to protect these
people since there is insufficient evidence to determine a specific maximum level that would provide
significant protection against the development of the clinical symptoms of this disorder. (NAS,
2002).
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Lead

Lead is a naturally occurring bluish-gray metal found in small amounts in the earth's crust. Lead can
be found in all parts of our environment. Much of it comes from human activities including burning
fossil fuels, mining, and manufacturing. Lead has many different uses. It is used in the production
of batteries, ammunition, metal products (solder and pipes), and devices to shield X-rays (ATSDR,
1999).

Sources of lead in dust and soil include lead that is deposited on the ground from air releases, mining
deposits placed directly on the soil or used as fill, releases from battery cracking, metal working and
other industries that process lead, and weathering and chipping of lead-based paint from buildings
and other structures. Lead in dust may also come from windblown soil. Once lead falls is deposited
on soil, it usually binds to soil particles. Small amounts of lead may enter rivers, lakes, and streams
when soil particles are moved by rainwater. Lead may remain bound to soil particles in water for
many years. Movement of lead from soil particles into underground water or drinking water is
unlikely unless the water is acidic or "soft." Movement of lead from soil will also depend on the type
of lead salt or compound and on the physical and chemical characteristics of the soil (ATSDR,
1999).

Sources of lead in surface water or sediment include deposits of lead-containing dust from the
atmosphere, waste water from industries that handle lead (primarily iron and steel industries, lead
producers and secondary smelters), urban runoff, and mining piles (ATSDR, 1999).

The levels of lead may build up in plants and animals from areas where air, water, or soil are
contaminated with lead. If animals ingest contaminated plants or animals, most of the lead that they
ingest will pass through their bodies in time(ATSDR, 1999).

The major pathway by which lead enters the body is by incidental ingestion of soil dust. Lead is also
ingested during the chewing or mouthing of products containing lead, such as crayons, paint and
other products, or from releases from pottery with lead glaze or from lead crystal into foods. Small
amounts of lead enter the body by breathing in dust or chemicals that contain lead. Most of the lead
that is breathed in is exhaled or swallowed. Shortly after lead gets into the body, it is quickly
distributed through the blood to the "soft tissues" (such as the liver, kidneys, lungs, brain, spleen,
muscles, and heart). After several weeks, most of the lead moves into the bones and teeth. In adults,
about 94% of the total amount of lead in the body is contained in the bones and teeth. About 73%
of the lead in children's bodies is stored in their bones. Some of the lead can stay in the bones for
decades. Once it is taken in and distributed to the organs, the lead that is not stored in the bones
leaves the body in the urine or feces. About 99% of the amount of lead taken into the body of an
adult will leave in the waste in about 30 days, but only about 32% of the lead taken into the body
of a child will leave in the waste (ATSDR, 1999).

The effects of lead are the same whether it enters the body through breathing or ingestion. The main
target for lead toxicity is the central nervous system, and children are of primary concern because
their nervous system is developing and the mouthing habits of small children result in increased
ingestion of soil and dust. Long-term exposure of adults to lead at work has resulted in decreased



performance in some tests that measure functions of the nervous system. Lead exposure may also
,/' cause weakness in fingers, wrists, or ankles. Studies in workers have suggested that lead exposure

may increase blood pressure and cause kidney damage, but the evidence is inconclusive. Lead
exposure may also cause anemia, a low number of blood cells. The connection between the
occurrence of some of these effects (e.g., increased blood pressure, altered function of the nervous
system) and low levels of exposure to lead is not certain. At high levels of exposure, lead can
severely damage the brain and kidneys in adults or children. In pregnant women, high levels of
exposure to lead may cause miscarriage. High-level exposure in men can damage the organs
responsible for sperm production (ATSDR, 1999).

Although lead toxicity has been well studied, toxic effects from chronic low-level exposure are
subtle and normally cannot be detected in children and adults. Hence, establishing a clear toxicity
threshold has proven difficult. However, there are no known beneficial effects of lead in the body.
The adverse effects of lead on the central nervous system and intellectual potential in young children
are long-lasting and may be permanent. For investigating childhood lead exposure, the U.S. EPA
Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead in Children provides a method for

f predicting blood levels in children under the age of six associated with site-related data (EPA,
1994a). For investigating adult lead exposures (non-residential), screening levels can be developed
using the Adult Lead Methodology (EPA, 1996) and blood lead data on U.S. adult females from the
combined phases of the Third National Health and Nutrition Evaluation Survey (EPA, 2002). The
blood lead levels are used as an indication of risk, where risk is defined as the percent probability
of exceeding the blood level of concern (i.e., 10 ug/dL).

There is no evidence that lead causes cancer in humans. Kidney tumors have developed in rats and
mice given large doses of lead. The animal studies have been criticized because of the very high
doses used, among other things. The results of high-dose studies may not be appropriate for
predicting whether lead may cause cancer in humans. The Department of Health and Human
Services (DHHS) has determined that lead acetate and lead phosphate may reasonably be expected
to be capable of causing cancer, based on sufficient evidence from animal studies, but there is
inadequate evidence from human studies (ATSDR, 1999). EPA considers lead to be a Group B2,

p probable human carcinogen. (IRIS, on-line)

CDC considers children to have an elevated level of lead if the amount of lead in the blood is at least
10 |Jg/dL. (ATSDR, 1999) EPA guidance sets the soil screening level for lead in soil in residential
areas at 400 ppm based on this target blood lead level, and EPA policy seeks to limit the likelihood
that a child will have a blood lead levels of 10 ug/dL or greater to 5%. (EPA,1994b; EPA, 1998)
EPA adult lead guidance seeks to limit the likelihood that the fetus of a female worker who develops
a lead body burden as a result of work exposure will have a blood lead level of 10 ng/dL or greater
to 5%. (EPA, 1996)

EPA has set an Action Level of 0.015 mg/L (0.015 ppm or 15 ppb) for lead in 10 percent or more
of tap water samples in a public drinking water supply, based on health effects in children and adults.
For infants and children, exposure to high levels of lead in drinking water can result in delays in

%x physical or mental development. For adults, it can result in kidney problems or high blood pressure.
,..•' EPA estimates that 10 to 20 percent of human exposure to lead may come from lead in drinking



water. Infants who consume mostly mixed formula can receive 40 to 60 percent of their exposure
to lead from drinking water. (OGWDW, on-line)

EPA has set a national ambient air quality standard (NAAQS) for lead at 1.5 micrograms per cubic
meter (1.5 ug/m3) averaged over 3 months. The NAAQS was set on the basis of evidence that
numerous health effects are associated with lead exposure, including impairment of heme synthesis,
and in recognition that young children (age 1-5 years) are a particularly sensitive group to lead
effects. (EPA, 1978; EPA, 1990)

OSHA regulations limit the concentration of lead in workroom air to 50 ng/m 3 for an 8-hour
workday. If a worker has a blood lead level of 50 ug/dL, then OSHA requires that the worker be
removed from the workroom where lead exposure is occurring. (NIOSH, 1997)

PDA includes lead on its list of poisonous and deleterious substances. PDA considers foods
packaged in cans containing lead solders to be adulterated. Tin-coated lead foil has been used as a
covering applied over the cork and neck areas of wine bottles for decorative purposes and to prevent
insect infestations. Because it can be reasonably expected that lead could become a component of
the wine, the use of these capsules is also a violation of the Federal Food, Drug, and Cosmetic Act.
FDA has reviewed several direct human food ingredients and has determined them to be "generally
recognized as safe" when used in accordance with current good manufacturing practices. Some of
these ingredients contain allowable lead concentrations that range from 0.1 to 10 parts per million
(ppm) (ATSDR, 1999)
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Manganese

Manganese is a naturally occurring metal that is a component of over 100 minerals. Of the heavy
metals, it is surpassed in abundance only by iron. Pure manganese is silver-colored, but does not
occur naturally. It combines with other substances such as oxygen, sulfur, or chlorine. Because of
the natural release of manganese into the environment by the weathering of manganese-rich rosks
and sediments, manganese occurs ubiquitously at low levels in soil, water, air and food. Common
organic manganese compounds include pesticides, such as maneb or mancozeb, and
methylcyclopentadienyl manganese tricarbonyl (MMT), a fuel additive in some gasolines (ATSDR,
2001).

Manganese is an essential nutrient, and is involved in bone formation and in protein, fat, and
carbohydrate metabolism. Ingestion a small amount from food or water is needed to stay healthy.
Manganese deficiency is rare, although rashes have been observed with inadequate intake. The NAS
has not set a Recommended Dietary Allowance (RDA) for manganese, and Adequate Intake (AI) is
currently used as the goal for intake. The AI is 1.8 mg/day for women and 2.3 mg/day for men. High
intakes can result in high circulating manganese levels, which have been associated with
neurotoxicity. The recommended upper intake limit (UL) for adults is 11 mg/day, based on a recent
study showing that no adverse health effects occurred when this amount was consumed on a chronic
basis. (NAS, 2002)

Most animal studies regarding oral exposure to manganese (manganese ingestion) have indicated
there are no adverse health effects. No adverse health effects were seen in mice given 810 mg/kg-
day during a chronic feeding study. There are no studies available regarding the health effects in
humans or laboratory animals following dermal exposure to manganese (ATSDR, 2000).

Inhalation of excess manganese may occur from breathing manganese present in small dust-like
particles in the air, particularly where manganese is used in manufacturing; this can lead to an
inflammatory response in the lungs. This reaction has been observed in both man and laboratory
animals and is not unique to manganese. It is, instead, characteristic of nearly all inhalable dust.
There is conclusive evidence in humans, however, indicating that inhaling high levels of manganese
can result in a disabling neurological syndrome that is accompanied by apathy, general weakness,
dullness, anorexia, and muscle pain. Impotence and loss of libido are common signs in male workers
exposed to relatively high levels of manganese in the air.(ATSDR, 2000)

EPA has classified manganese as a Group D Carcinogen (Not Classifiable as to Human
Carcinogenicity), because existing studies are inadequate to assess the carcinogenicity of
manganese. The cancer toxicity information was last reviewed on 12/01/1996. (IRIS, on-line)

The Reference Dose for Chronic Oral Exposure (RfD) of 1.4 xlO"1 mg/kg-day is based on a no-
observed-adverse-effects level (NOAEL) of 0.14 mg/kg-day and CNS effects, including impairment
of neuro-behavioral function, from human chronic ingestion data; the confidence in the oral RfD
is Medium. The Oral RfD was last revised on 05/01/1996. (IRIS, on-line)

The Reference Concentration for Chronic Inhalation Exposure (RfC) of 5 xlO'5 mg/m3 is based on



a lowest-observed-adverse-effects level (LOAEL) of 0.05 mg/m3 and impairment of neuro-
behavioral function in workers exposed to manganese dioxide; the confidence in the oral RfD is
Medium. The Inhalation RfD was last revised on 12/01/1993. (IRIS, on-line)

The ATSDR Minimal Risk Level (MRL) for chronic inhalation of manganese of 0.00004 mg/m3 is
based on neurological effects. (ATSDR, 2002)
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Mercury

Mercury occurs naturally in the environment and exists in several forms. These forms can be
organized under three headings: metallic mercury (also known as elemental mercury), inorganic
mercury, and organic mercury. Metallic mercury is a shiny, silver-white metal that is a liquid at room
temperature. Metallic mercury is the elemental or pure form of mercury (i.e., it is not combined with
other elements). Metallic mercury metal is the familiar liquid metal used in thermometers and some
electrical switches. At room temperature, some of the metallic mercury will evaporate and form
mercury vapors. Mercury vapors are colorless and odorless. The higher the temperature, the more
vapors will be released from liquid metallic mercury. (ATSDR, 1999)

Mercury combines with other elements, such as chlorine, sulfur, or oxygen, to form inorganic
mercury compounds or "salts," which are usually white powders or crystals. Mercury also combines
with carbon to make organic mercury compounds. (ATSDR, 1999)

Several forms of mercury occur naturally in the environment. The most common natural forms of
mercury found in the environment are metallic mercury, mercuric sulfide (cinnabar ore), mercuric
chloride, and methylmercury. Some microorganisms (bacteria and fungi) and natural processes can
change the mercury in the environment from one form to another. The most common organic
mercury compound that microorganisms and natural processes generate from other forms is
methylmercury, which is of particular concern because it can build up in certain edible freshwater
and saltwater fish and marine mammals to levels that are many times greater than levels in the
surrounding water. (ATSDR, 1999)

The levels of mercury in the atmosphere are very, very low and do not pose a health risk; however,
the steady release of mercury has resulted in current levels that are three to six times higher than the
estimated levels in the pre-industrial era atmosphere. (ATSDR, 1999)

Inorganic mercury may enter water or soil from the weathering of rocks that contain mercury, from
factories or water treatment facilities that release water contaminated with mercury, from the
combustion of fossil fuels, from municipal landfills, and from incineration of municipal garbage that
contains mercury. Inorganic or organic compounds of mercury may be released to the water or soil
if mercury-containing fungicides are used. (ATSDR, 1999)

Mercury can enter and accumulate in the food chain. The form of mercury that accumulates in the
food chain is methylmercury. Inorganic mercury does not accumulate up the food chain to any
extent. When small fish eat the methylmercury in food, it goes into their tissues. When larger fish
eat smaller fish or other organisms that contain methylmercury, most of the methylmercury originally
present in the small fish will then be stored in the bodies of the larger fish. As a result, the larger and
older fish living in contaminated waters build up the highest amounts of methylmercury in their
bodies. (ATSDR, 1999)

Plants (such as corn, wheat, and peas) have very low levels of mercury, even if grown in soils
containing mercury at significantly higher than background levels. Mushrooms, however, can
accumulate high levels if grown in contaminated soils.

Because mercury occurs naturally in the environment, everyone is exposed to very low levels of



mercury in air, water, and food. Between 10 and 20 nanograms of mercury per cubic meter (ng/m3)
of air have been measured in urban outdoor air. These levels are hundreds of times lower than levels
still considered to be "safe" to breathe. Background levels in nonurban settings are even lower,
generally about 6 ng/m3 or less. Mercury levels in surface water are generally less than 5 parts of
mercury per trillion parts of water (5 ppt, or 5 ng per liter of water), about a thousand times lower
than "safe" drinking water standards. Normal soil levels range from 20 to 625 parts of mercury per
billion parts of soil (20-625 ppb). (ATSDR, 1999)

Very small amounts of metallic mercury (for example, a few drops in an enclosed space) can raise
air concentrations of mercury to levels that may be harmful to health. The longer people breathe the
contaminated air, the greater the risk to their health.

It is possible to be exposed to metallic mercury vapors from breathing contaminated air around
hazardous waste sites, waste incinerators, or power plants that burn mercury-containing fuels (such
as coal or other fossil fuels), but most outdoor air is not likely to contain levels that would be
harmful. Exposure to mercury compounds at hazardous waste sites is much more likely to occur
from handling contaminated soil, drinking well-water, or eating fish from contaminated waters near
those sites. Not all hazardous sites contain mercury, and not all waste sites that do contain mercury
have releases of mercury to the air, water, or surface soils. (ATSDR, 1999)

A person can be exposed to mercury from breathing contaminated air, from ingesting contaminated
water or food, or from direct skin contact with mercury. Not all forms of mercury easily enter your
body, even if they come in contact with it. When small amounts of metallic mercury are swallowed,
for example, from a broken oral thermometer, virtually none (less than 0.01%) of the mercury enters
the body through the stomach or intestines, unless they are diseased. Even when a larger amount of
metal mercury (a half of a tablespoon, about 204 grams) was swallowed by one person, very little
entered the body. (ATSDR, 1999)

When inorganic mercury compounds are swallowed, generally less than 10% is absorbed through
the intestinal tract; however, up to 40% may enter the body through the stomach and intestines in
some cases. Some inorganic mercury can enter the body through the skin, but only a small amount
will pass thro ugh the skin compared to the amount that gets into the body from swallowing inorganic
mercury. (ATSDR, 1999)

When mercury vapors are inhaled, however, most (about 80%) of the mercury enters the bloodstream
directly from the lungs, and then rapidly goes to other parts of the body, including the brain and
kidneys. Once in the body, metallic mercury can stay for weeks or months. Most of the metallic
mercury will accumulate in the kidneys, but some can also accumulate in the brain. When metallic
mercury enters the brain, it is readily converted to an inorganic form and remains bound in the brain
for a long time. Metallic mercury in the blood of a pregnant woman can enter her developing child.
Most of the metallic mercury absorbed into the body eventually leaves in the urine and feces, while
smaller amounts leave the body in the exhaled breath. (ATSDR, 1999)

The nervous system is very sensitive to all forms of mercury. Methylmercury and metallic mercury
vapors are more harmful than other forms, because more mercury in these forms reaches the brain.
Exposure to high levels of metallic, inorganic, or organic mercury can permanently damage the brain,
kidneys, and developing fetus. Effects on brain functioning may result in irritability, shyness,



tremors, changes in vision or hearing, and memory problems. (ATSDR, 1999)

The kidneys are also sensitive to the effects of mercury, because mercury accumulates in the kidneys
and causes higher exposures to these tissues, and thus more damage. All forms of mercury can cause
kidney damage if large enough amounts enter the body. If the damage caused by the mercury is not
too great, the kidneys are likely to recover once the body clears itself of the contamination. In
addition to effects on the kidneys, inorganic mercury can damage the stomach and intestines,
producing symptoms of nausea, diarrhea, or severe ulcers if swallowed in large amounts. Effects on
the heart have also been observed in children after they accidentally swallowed mercuric chloride.
Symptoms included rapid heart rate and increased blood pressure. (ATSDR, 1999)

Short-term exposure (hours) to high levels of metallic mercury vapor in the air can damage the lining
of the mouth and irritate the lungs and airways, causing tightness of the breath, a burning sensation
in the lungs, and coughing. Other effects include nausea, vomiting, diarrhea, increases in blood
pressure or heart rate, skin rashes, and eye irritation. Damage to the lining of the mouth and lungs
can also occur from exposure to lower levels of mercury vapor over longer periods (for example, in
some occupations where workers are exposed to mercury for many years). (ATSDR, 1999)

r
There is little information on the effects in humans from long-term, low-level exposure to inorganic
mercury. Since the high doses fed to laboratory animals caused severe damage to the kidneys prior
to cancer, these animal studies provide only limited information about whether mercury causes
cancer in humans. As a result, the Department of Health and Human Services (DHHS) and the
International Agency for Research on Cancer (IARC) have not classified mercury as to its human

} carcinogenicity. The Environmental Protection Agency has determined that mercury chloride and
methylmercury are possible human carcinogens. (ATSDR, 1999)

EPA has determined that a daily exposure (for an adult of average weight) to inorganic mercury in
drinking water at a level up to 2 parts per billion (ppb) is not likely to cause any significant adverse
health effects. EPA has set a Maximum Contaminant Level (MCL) of 2 ppb in public drinking water
supplies, because EPA believes that, given present technology and resources, this is the lowest level
to which systems can reasonably be required to remove this contaminant should it occur in drinking
water. (OGWDW, online) EPA is in the process of revising the Water Quality Criteria for mercury.

* EPA currently recommends that the level of inorganic mercury in rivers, lakes, and streams be no
more than 144 parts mercury per trillion (ppt) parts of water to protect human health. PDA has set
a maximum permissible level of 1 part of methylmercury in a million parts (ppm) of seafood
products sold through interstate commerce. (ATSDR, 1999)

OSHA regulates levels of mercury in the workplace. It has set exposure limits of 0.1 mg/m3 for
organic mercury and 0.05 mg/m3 for metallic mercury vapor in workplace air to protect workers
during an 8-hour shift and a 40-hour work week. NIOSH recommends that the amount of metallic
mercury vapor in workplace air be limited to an average level of 0.05 mg/m3 during a 10-hour work
shift. (NIOSH, 1997)

EPA has classified mercuric chloride as a Group D Carcinogen (Not Classifiable as to Human
Carcinogenicity), based on the absence of data in humans and limited evidence of carcinogenicity

K^ in rats and mice. Mercuric chloride showed mixed results in a number of genotoxicity assays. The
,) cancer toxicity information was last reviewed on 06/01/1995. (IRIS, on-line)



The Reference Dose for Chronic Oral Exposure (RfD) to mercuric chloride of 3 xlO-4 mg/kg-day
is based on the lowest-observed-adverse-effects level (LOAEL) of 0.317 mg/kg-day and autoimmune
effects in rat subchronic feeding and subcutaneous studies; the confidence in the oral RfD is High.
The Oral RfD was last revised on 05/01/1995. (IRIS, on-line)

The Reference Concentration for Chronic Inhalation Exposure (RfC) of 3 xlO-4 mg/m3 is based on
the lowest-observed-adverse-effects level (LOAEL)(ADJ) of 0.009 mg/m3 and hand tremor,
increases in memory disturbances, and slight subjective and objective evidence of autonomic
dysfunction seen in human occupational inhalation studies; the confidence in the oral RfD is
Medium. The Inhalation RfD was last revised on 06/01/1995. (IRIS, on-line)

The ATSDR Minimal Risk Level (MRL) for chronic inhalation of metallic mercury is 0.0002
mg/m3, to prevent neurological effects. (ATSDR, 2002)
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Nickel

Nickel combined with other elements occurs naturally in the earth's crust. It is found in all soil, and
is also emitted from volcanos. Nickel is the 24th most abundant element. In the environment it is
found in many minerals combined with oxygen, sulfur, arsenic, antimony and silicate. The principal
form of nickel oxide occurs in combination with nickel sulfides in varying proportions in weathered
ore. Nickel carbonate is a potential atmospheric and surface water pollutant (OGWDW, on-line).
Much of the nickel found in sediment, soil, and rock is so strongly attached to dust and soil particles
or embedded in minerals that it is not readily taken up by plants and animals and cannot easily affect
health. (ATSDR, 1997)

Nickel in air is attached to small particles. The average nickel concentrations in cities and in the
country ranged from 7 to 12 nanograms per cubic meter (ng/m3; 1 ng/m3 is equivalent to 1 billionth
of a gram in a cubic meter of air). Soil usually contains between 4 and 80 parts of nickel in a million
parts of soil (ppm). The highest soil concentrations (up to 9,000 ppm) are found near industries
where nickel is extracted from ore. (ATSDR, 1997)

*
Nickel is required to maintain health in animals. A small amount of nickel is probably essential for
humans, although a lack of nickel has not been found to affect the health of humans.

Nickel can enter the body when air containing nickel is inhaled, or when water containing nickel
or food containing nickel is ingested. How much inhaled nickel reaches the lungs and enters the

) blood depends on the size of the dust particles. More nickel is absorbed from the lungs into the body
when the dust particles are soluble in water. When the particles do not dissolve easily in water, the
nickel may remain in the lungs for a long time. More nickel will be absorbed through the stomach
and intestines if water-containing nickel is drunk rather than if food containing the same amount of
nickel is eaten. After nickel enters the body, it is widely distributed to all organs, with the main
portion going to the kidneys. (ATSDR. 1997)

The most common adverse health effect of nickel in humans is an allergic reaction. People can
become sensitive to nickel when jewelry or other consumer products (such as clothing fasteners)
containing it are in direct contact with the skin. Whole body skin irritations have been seen in
sensitive individuals with long tern contact to nickel products. Less frequently, some individuals
who are sensitive to nickel have asthma attacks following exposure to nickel. Lung effects,
including chronic bronchitis and reduced lung function, have been observed in workers who
breathed large amounts of nickel. (ATSDR, 1997)

People who are not sensitive to nickel must eat very large amounts of nickel to suffer adverse health
effects. Workers who accidentally drank light-green water containing 250 ppm nickel from a
contaminated drinking fountain had stomachaches and health impacts on blood chemistry (increased
red blood cells) and kidneys (increased protein in the urine). This concentration of nickel is more
than 100,000 times greater than the amount of nickel usually found in drinking water. A 2-year-old
child died from heart failure after eating 5,700 milligrams (mg) of nickel as crystals of nickel sulfate.
This dose of ingested nickel was about 50,000 times greater than the usual daily intake of a child.



Levels of nickel in the environment or at hazardous waste sites will not result in deaths of humans.
(ATSDR, 1997)

The most serious effects of nickel, cancer of the lung and nasal sinus, have occurred in workers who
have breathed dust containing nickel compounds while working in nickel refineries or in nickel
processing plants. Lung and nasal sinus cancers occurred when the workers were exposed to more
than 10 mg nickel/m3 as nickel compounds that were relatively insoluble (such as nickel
subsulfide). Exposure to high levels of nickel compounds that dissolve easily in water may also
result in cancer when insoluble nickel compounds are present, or when exposures to other chemicals
that can cause cancer are present. The concentrations of soluble and less-soluble nickel compounds
that were found to have caused cancers were 100,000 to 1 million times greater than the usual level
of nickel in the air in the United States. (ATSDR, 1997)

The U.S. Department of Health and Human Services (DHHS) has determined that nickel and certain
nickel compounds may reasonably be anticipated to be carcinogens. The International Agency for
Research on Cancer (I ARC) has determined that some nickel compounds are carcinogenic to humans
and that metallic nickel may possibly be carcinogenic to humans. The EPA has determined that
nickel refinery dust and nickel subsulfide are human carcinogens. (ATSDR, 1997)

Other lung effects including chronic bronchitis and reduced lung function have been observed in
workers breathing nickel. Current levels of nickel in workplace air are much lower than in the past,
and few workers have symptoms from nickel exposure. (ATSDR, 1997)

Oral exposure of humans to high levels of soluble nickel compounds through the environment is
extremely unlikely. Therefore, because humans have only rarely been exposed to high levels of
nickel in water or food, much of our knowledge of nickel toxicity is based on animal studies. Eating
or drinking levels of nickel very much greater than the levels normally found in food and water have
been reported to cause lung disease in dogs and rats and to affect the stomach, blood, liver, kidneys,
immune system, and reproduction and development in rats and mice. (ATSDR, 1997)

When rats and mice breathed nickel compounds for a lifetime, insoluble nickel compounds caused
cancer, while a soluble nickel compound did not cause cancer.

EPA remanded the Maximum Contaminant Level (MCL) for nickel in public drinking water supplies
on February 9,1995. This means that while many water suppliers continue to monitor nickel in their
water, there is currently no EPA legal limit on the amount of nickel in drinking water, although EPA
is currently reconsidering imposing a limit on nickel. (OGWDW, on-line) The remanded MCL for
nickel is 0.1 mg/L. EPA has not found nickel to potentially cause health effects from acute
exposures at levels above the MCL. Short-term exposures that are considered "safe" for a 10-kg (22
Ib.) Child consuming 1 liter of water per day are 1 mg/L for a one- to ten-day exposure and 0.5
mg/L for up to 7 years of exposure. EPA states that long-term exposure to 0.02 mg nickel/kilogram
(kg) of body weight/day in food or drinking water is safe for humans. This value is for nickel
compounds that dissolve easily in water. Nickel has the potential to cause the following health
effects from long-term exposures to drinking water above the MCL: decreased body weight, heart
and liver damage, and dermatitis. (OGWDW, on-line)



/ The National Academies of Science has not set a Recommended Dietary Allowance (RDA) for
nickel; however an upper intake limit (UL) was set at 1 mg/day due to a potential increased risk of
averse effects (nausea, abdominal pain, diarrhea and vomiting, and impaired growth) from
consuming too much nickel. (NAS, 2002)

Nickel levels in workplace air are regulated by OSHA, which has set an occupational exposure limit
for workers of 1 mg nickel/m3 in air for an 8-hour workday, 40-hour work week. The recommended
exposure limit set by NIOSH is 0.015 mg nickel/m3 for nickel metal and other compounds.
(NIOSH, 1997)

EPA has not evaluated soluble salts of nickel, as a class of compounds, for potential human
carcinogenicity. However, nickel refinery dust and specific nickel compounds - nickel carbonyl and
nickel subsulfide - have been evaluated. Summaries of these evaluations are on IRIS. (IRIS, on-
line)

" The Reference Dose for Chronic Oral Exposure (RfD) of 2 x 10-2 mg/kg-day for soluble nickel salts
is based on a no-observed-adverse-effects level (NOAEL) of 5 mg/kg-day and decreased body and
organ weights in a rat chronic oral study; the confidence in the oral RfD is Medium. The Oral RfD
was last revised on 12/01/1996. (IRIS, on-line)

No Reference Concentration for Chronic Inhalation Exposure (RfC) is available at this time. (IRIS,
J on-line)

The ATSDR Minimal Risk Level (MRL) for chronic inhalation exposure of nickel is 0.0002 mg/m3,
based on respiratory effects. (ATSDR, 2002)
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Polynuclear Aromatic Hydrocarbons (PAH's)

PAH's are a group of chemicals that are formed during the incomplete burning of coal, oil, gas,
wood, garbage, or other organic substances, such as tobacco and charbroiled meat. There are more
than 100 different PAH's. PAH's generally occur as complex mixtures (for example, as part of
combustion products such as soot), not as single compounds. PAH's usually occur naturally, but they
can be manufactured as individual compounds for research purposes; however, not as the mixtures
found in combustion products. As pure chemicals, PAH's generally exist as colorless, white, or pale
yellow-green solids. They can have a faint, pleasant odor. A few PAH's are used in medicines and
to make dyes, plastics, and pesticides (ASTDR 1995).

Although the health effects of individual PAH's are not exactly alike, the following 17 PAH's are
considered as a group in this profile:

acenaphthene
acenaphthylene
anthracene
benz[a]anthracene
benzo[a]pyrene
benzo[e]pyrene
benzo[b]fluoranthene
benzo[g,h,i]perylene
benzo[j]fluoranthene

benzo [k] fluoranthene
chrysene
dibenz[a,h]anthracene
fluoranthene
fluorene
indenofl ,2,3-c,d]pyrene
phenanthrene
pyrene

These 17 PAH's were chosen to be included in this profile because (1) more information is available
on these than on the others; (2) they are suspected to be more harmful than some of the others, and
they exhibit harmful effects that are representative of the PAH's; (3) there is a greater chance that
you will be exposed to these PAH's than to the others; and (4) of all the PAH's analyzed, these were
the PAH's identified at the highest concentrations at NPL hazardous waste sites (ASTDR 1995).

PAH's enter the environment mostly as releases to air from volcanoes, forest fires, residential wood
burning, and exhaust from automobiles and trucks. They can also enter surface water through
discharges from industrial plants and waste water treatment plants, and they can be released to soils
at hazardous waste sites if they escape from storage containers. The movement of PAH's in the
environment depends on properties such as how easily they dissolve in water, and how easily they
evaporate into the air. PAH's in general do not easily dissolve in water. In soils, PAH's are most
likely to stick tightly to particles. Some PAH's evaporate from surface soils to air. Certain PAH's
in soils also contaminate underground water. The PAH content of plants and animals living on the
land or in water can be many times higher than the content of PAH's in soil or water (ASTDR 1995).

PAH's can break down to more stable products by reacting with sunlight and other chemicals in the
air, generally over a period of days to weeks. Breakdown in soil and water generally takes weeks to
months and is caused primarily by the actions of microorganisms (ASTDR 1995).



Background levels of some representative PAH's in the air are reported to be 0.02-1.2 nanograms
per cubic meter (ng/m3) in rural areas and 0.15-19.3 ng/m3 in urban areas. PAH's have been found
in some drinking water supplies in the United States. Background levels of PAH's in drinking water
range from 4 to 24 nanograms per liter (ng/L). (ASTDR 1995) The level of PAH's in the typical
U.S. diet is less than 2 parts of total PAH's per billion parts of food (ppb), or less than 2 micrograms
per kilogram of food Og/kg). (ASTDR 1995).

PAH's can enter the body through the lungs when air that contains them (usually attached to
particles or dust) are inhaled. Cigarette smoke, wood smoke, coal smoke, and smoke from many
industrial sites may contain PAH's. It is not known how rapidly or completely the lungs absorb
PAH's. Ingestion of drinking water and food, soil, or dust particles that contain PAH's are other
routes for these chemicals to enter the body, but absorption is generally slow when PAH's are
ingested. The rate at which PAH's are absorbed into the body by ingestion or through the skin can
be influenced by the presence of other compounds that one is exposed to at the same time with
PAH's (ASTDR 1995).

PAH's can enter all body tissues that contain fat, but they tend to be stored mostly in the kidneys,
liver, and fat. Smaller amounts are stored in the spleen, adrenal glands, and ovaries. PAH's are
metabolized by all tissues in the body into many different substances, some of which are more toxicl
and some are less toxic than the original PAH's (ASTDR 1995). Results from animal studies show
that PAH's do not remain the body for very time. Most PAH's that enter the body are excreted
within a few days, primarily in the feces and urine (ASTDR 1995).

Several of the PAH's, including benz[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene,
benzo[j]fluoranthene, benzo[k]fluoranthene, chrysene, dibenz[a,h]anthracene, and indeno [1,2,3-
c,d]pyrene, have been shown to cause tumors in laboratory animals when they were exposed by
inhalation (lung cancer), ingestion in diet (stomach cancer), or had them applied to their skin (skin
cancer). Studies show that individuals exposed by breathing or by prolonged skin contact to mixtures
that contain PAH's and other compounds can also develop cancer (ASTDR 1995).

Mice fed high levels of one PAH during pregnancy had difficulty reproducing and so did their
offspring. These offspring also had higher rates of birth defects and lower body weights. It is not
known whether these effects occur in humans. Animal studies have also shown that PAH's can
cause adverse effects on the skin, body fluids, and ability to fight disease after both short- and long-
term exposure. But these effects have not been seen in humans. (ATSDR 1996).

The Department of Health and Human Services (DHHS) has determined that benz[a]anthracene,
benzo[b]fluoranthene, benzo[j]fluoranthene, benzo[k]fluoranthene, benzo[a]pyrene,
dibenz[a,h]anthracene, and indeno[l ,2,3-c,d]pyrene are known animal carcinogens. The International
Agency for Research on Cancer (IARC) has determined the following: benzfajanthracene and
benzo[a]pyrene are probably carcinogenic to humans; benzo[b]fluoranthene, benzo[j]fluoranthene,
benzo[k]fluoranthene, and indeno[ l,2,3-c,d]pyrene are possibly carcinogenic to humans; and
anthracene, benzo[g,h,i]perylene, benzo[e]pyrene, chrysene, fluoranthene, fluorene, phenanthrene,
and pyrene are not classifiable as to their carcinogenicity in humans. EPA has determined that
benz[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, benzo[k]fluoranthene, chrysene,



dibenz[a,h]anthracene, and indeno[ l,2,3-c,d]pyrene are probable human carcinogens and that
/ acenaphthylene, anthracene, benzo[g,h,i]perylene, fluoranthene, fluorene, phenanthrene, and pyrene

are not classifiable as to human carcinogenicity. Acenaphthene has not been classified for
carcinogenic effects by the DHHS, IARC, or EPA (ASTDR 1995).

The federal government has set regulations to protect the public from the possible health effects of
eating, drinking, or breathing PAH's. EPA has suggested that a daily ingestion/inhalation of the
following amounts of individual PAH's is not likely to cause any harmful health effects: 0.3
milligrams (mg) of anthracene, 0.06 mg of acenaphthene, 0.04 mg of fluoranthene, 0.04 mg of
fluorene, and 0.03 mg of pyrene per kilogram (kg) of body weight. Actual exposure for most of the
U.S. population occurs from active or passive inhalation of these compounds in tobacco smoke,
wood smoke, and contaminated air, and from ingestion of the compounds in foods. Skin contact with
contaminated water, soot, tar, and soil may also occur. Estimates for total exposure in the U.S.
population have been listed as 3 mg/day (ASTDR 1995).

EPA has set a Maximum Contaminant Limit (MCL) of 2 ppb (2 ng/L) for benzo(a)pyrene in public
* drinking water supplies to prevent adverse health effects in people consuming contaminated drinking

water, because EPA believes, given present technology and resources, this is the lowest level to
which water systems can reasonably be required to remove this contaminant should it occur in
drinking water. The short-term health effects of concern when drinking water above the MCL is
ingested include red blood cell damage leading to anemia and suppression of the immune system.
Adverse effects from lifetime exposure to drinking water above the MCL include developmental and

) reproductive effects and cancer. (OGWDW, on-line)

EPA has provided estimates of levels of total cancer-causing PAH's in lakes and streams associated
with a risk of human cancer development. If the following amounts of individual PAH's are released
to the environment within a 24-hour period, EPA must be notified: 1 pound of benzo[b]fluoranthene,
benzo[a]pyrene, or dibenz[a,h]anthracene; 10 pounds of benz[a]anthracene; 100 pounds of
acenaphthene, chrysene, fluoranthene, or indeno[l,2,3-c,d]pyrene; or 5,000 pounds of
acenaphthylene, anthracene, benzo[k]fluoranthene, benzo[g,h,i]perylene, fluorene, phenanthrene,

* or pyrene (ASTDR 1995).

The Occupational Safety and Health Administration (OSHA) has set an worker exposure limit of 0.2
milligrams of PAH's per cubic meter of air (0.2 mg/m3) for coal tar pitch volatiles (which includes
anthracene, benzo(a)pyrene, phenanthrene, acridine, chrysene, pyrene, etc.) in workplace air for an
8-hour workday, 40-hour work week. The OSHA Permissible Exposure Limit (PEL) for mineral
oil mist that contains PAH's is 5 mg/m3 averaged over an 8-hour exposure period. The National
Institute for Occupational Safety and Health (NIOSH) recommends that the average workplace air
levels for coal tar products not exceed 0.1 mg/m3 for a 10-hour workday, within a 40-hour work
week. There are other limits for workplace exposure for substances that contain PAH's, such as coal,
coal tar, and mineral oil (NIOSH, 1997).

The American Conference of Governmental Industrial Hygienists (ACGIH) recommends an
N) occupational exposure limit for coal tar products of 0.2 mg/m3 for an 8-hour workday, within a 40-

hour workweek (ASTDR 1995).



Benzo(a)pyrene (BAP)is classified as a Group B carcinogen (Probable Human Carcinogen) based
on sufficient evidence of carcinogenicity in animals. Human data specifically linking BAP to a
carcinogenic effect are lacking. BAP is also considered highly likely to be carcinogenic by the
dermal route based on results from animal studies. The Carcinogenicity Assessment was last revised
on 11/01/1994. (IRIS, on-line)

The Oral Slope Factor for BAP is 7.3 per mg/kg-day, based on a geometric mean of four slope
factors obtained by different modeling procedures, and data from CFW mice, SWR/J Swill mice,
and Sprague-Dawley rats (males and females) exposed orally in their diet. Tumor types included
forestomach, squamous cell papillomas and carcinomas; forestomach, larynx and esophagus,
papillomas and carcinomas (combined). (IRIS, on-line)

The Drinking Water Unit Risk is 2.1 xlO'1 per mg/L. (IRIS, on-line)

Separate Oral Slope Factors have not been developed for PAHs other than BAP. Toxicity
Equivalency Factors (TEFs), which are based on the relative cancer potency of an individual PAH
with respect to benzo(a)pyrene, have been developed and are used to assess toxicity to
benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, and other PAHs listed in this
discussion. (EPA, 1993)
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Sodium

Sodium is the sixth most abundant element on earth and is widely distributed in soil, plants, water
and foods. Most of the world has significant deposits of sodium-containing minerals, and sodium
is ubiquitous in water because of the high solubility of many sodium salts. Groundwater typically
contains higher concentrations of minerals and salts than does surface water. Sodium is present in
road deicing products, in water treatment chemicals, in domestic water softeners and in sewage
effluents. The many uses contribute significant quantities of sodium to water. (EPA, 2002)

Sodium is an essential nutrient, and adequate levels of sodium are required for good health. Food
is the main source of sodium for humans, primarily in the form of salt. Studies have reported dietary
intakes of sodium ranging from 1,800 to 5,000 milligrams per day (mg/day), while the Food and
Drug Administration has found that most adult Americans tend to consume between 4,000 and 6,000
mg of sodium per day. (EPA, 2002). Virtually all (-99%) of the sodium ingested in food and water
is absorbed from the gastrointestinal tract, and is rapidly distributed throughout the body. Sodium
is excreted mainly excreted in urine, although some loss occurs in fecal matter and in perspiration.

The estimated minimum daily requirement for healthy adults and children 10 years and older is 500
mg/day (NRC, 1989), with requirements at birth ranging from 100 to 200 mg/day and increasing
throughout childhood to 400 mg/day at 9 years of age. Minimum requirements increase during
pregnancy and lactation. Minimum levels are easily supplied by the average American diet. (NRC,
1989). The NAS and the NRC Dietary Guidelines for Americans recommend an upper level of 2,400
mg sodium per day as a prudent and achievable limit to prevent the risk for hypertension; this is also
the PDA recommended Daily Value for sodium. (NRC, 1989, EPA, 1996)

Ingestion of sodium is not believed to cause cancer. Very high consumption of sodium chloride (salt)
may cause nausea, vomiting, inflamation of the gastrointestinal tract, thirst, muscular twitching,
convulsions and possibly death. For long-term ingestion of lower concentrations of sodium, the
primary health concern is increased blood pressure (hypertension). There is a large body of evidence
that suggests that excessive sodium intake contributes to age-related increases in blood pressure
leading to hypertension. (EPA, 2002) Populations that are expected to have an increased sensitivity
to sodium include individuals with hypertension, the elderly, African-Americans, and individuals
with kidney problems. (EPA, 2002) Sodium has long been a major dietary factor in reducing the risk
of, and controlling, high blood pressure. This was reiterated as recently as January 1993 in the fifth
report of the Joint National Committee on Detection, Evaluation, and Treatment of High Blood
Pressure. The committee noted that numerous studies have shown that reducing sodium intake can
reduce blood pressure. (PDA, 1993)

The EPA Office of Water has issued a Drinking Water Advisory to provide guidance to communities
that may be exposed to drinking water containing sodium chloride or other sodium salts. This
advisory recommends that sodium concentrations in drinking water not exceed a range of 30 and 60
mg/L. This range is based on esthetic effects (i.e., taste), and contributes 2.5 - 5.0 percent of the daily
dietary goal of 2,400 mg/day, if tap water consumption is 2 liters/day. At the present time, the US
EPA guidance level for sodium in drinking water is 20 mg/L developed for those individuals
restricted to a sodium diet of 500 mg/day. EPA requires Public Water Systems that exceed 20 mg/L
to notify local and State public health officials. (EPA, 1996)
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Thallium

Pure thallium is a bluish-white metal that is found in trace amounts in the earth's crust. In the past,
thallium was obtained as a by-product from smelting other metals; however, it has not been produced
in the United States since 1984. Currently, all the thallium is obtained from imports and from
thallium reserves. Thallium is used mostly in manufacturing electronic devices, switches, and
closures, primarily for the semiconductor industry. It also has limited use in the manufacture of
special glass and for certain medical procedures (ATSDR, 1995).

Thallim can effect the nervous system, lungs, liver, and kidneys if large amounts are ingested over
short periods of time. Effects include temporary hair loss, vomiting, and diarrhea. Death may result
if very large amounts are ingested over a short period of time (acute exposure). Chronic effects have
not been determined (ATSDR, 1995). Animal reproductive organs, especially thetestes, are damaged
after drinking small amounts of thallium-contaminated water for 2 months. In adult white mice,
thallium (thallium sulfate) crossed the placenta and located in the fetus in 15 minutes following
intraperitoneal injection (50 microCuries, specific activity not available). However, in human studies
evaluating developmental toxicity, the number of congenital malformations and anomalies was not
increased over the number expected (ATSDR, 1992).

Thallium forms complexes in solution with halogens, oxygen and sulfur. Increases in alopecia,
lacrimation and exophthalmos were observed throughout an oral study with rats. Moderate changes
were observed in blood chemistry parameters (SGOT, LDH, sodium, and sugar levels). The highest
dose of thallium sulfate, 0.25 mg/kg/day, was considered the NOAEL (ASTSR, 1992).

EP A has set a Maximum Contaminant Limit (MCL) of 2 ppb (2 ug/L) for thallium in public drinking
water supplies to prevent adverse health effects in people consuming contaminated drinking water.
The short-term health effects of concern when drinking water above the MCL is ingested include
gastrointestinal irritation and nerve damage. Adverse effects from lifetime exposure to drinking
water above the MCL include changes in blood chemistry, damage to the liver, kidney, intestinal and
testicular tissues, and hair loss. (OGWDW, on-line)

EPA has classified the thallium salts as Group D carcinogens (Not Classifiable as to Human
Carcinogenicity), based on a lack of carcinogenicity data in animals and humans. Several subchronic
and chronic animals on thallium and compounds are available; however they were not designed to
evaluate carcinogenic endpoints. (IRIS, on-line)

EPA has developed a Reference Dose for Oral Chronic Exposure (RfD) of 8 x 10-5 mg/kg/day. for
the salts of thallium, based on the no-observed-adverse-effects-level (NOAEL) of 0.25 mg/kg/day,
in an EPA rat oral sub-chronic study. The confidence in the Oral RfD is low. Rats receiving thallium
sulfate exhibited moderate dose-related changes in some blood chemistry parameters: increased
SGOT, LDH, and sodium levels, and decreased blood sugar levels. The only grossly observed
finding thought to be treatment-related was alopecia, especially in female rats, although microscopic
evaluations did not indicate any histopathologic alterations. The toxicity values for thallium chloride
and thallium sulfate were last evaluated on 09/01/1990. The Oral RfD for thallic oxide was last
reviewed on 07/01/1996, and the RfD for this compound was withdrawn. The recent toxicology
literature pertinent to the RfD for thallic oxide was reviewed in September 2002 and did not identify
any critical new studies. (IRIS, on-line)
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Vinyl Chloride

Vinyl chloride is a colorless gas at normal temperatures. It is also known as chloroethene,
chloroethylene, ethylene monochloride, or monochloroethylene. It is flammable (burns easily) as a
gas and is not stable at high temperatures. Vinyl chloride exists in liquid form if kept under high
pressure or at low temperatures (less than -13.4°C). Vinyl chloride has a mild, sweet odor. Most
people can smell vinyl chloride in the air at 3,000 parts vinyl chloride per million parts (ppm) of air.
However, the odor is of no value in preventing excess exposure. Most people can taste vinyl chloride
in water at 3.4 ppm. (ATSDR, 1997)

Most drinking water supplies do not contain vinyl chloride. In a 1982 survey, vinyl chloride was
found in less than 1% of the 945 groundwater supplies tested in the United States. The
concentrations found in groundwater were up to 0.008 ppm, with a detection limit of 0.001 ppm.
Other studies have reported groundwater vinyl chloride concentrations at or below 0.38 ppm. At one
time, the flow of water through PVC pipes added very low amounts of vinyl chloride to water. For
example, in one study of newly installed pipes, the drinking water had 0.001 ppm of vinyl chloride.
No current information on the amount of vinyl chloride released from PVC pipes into water is
available. (ATSDR, 1997)

If vinyl chloride comes into contact with the skin, negligible amounts may pass through the skin and
enter the body. Vinyl chloride is more likely to enter the body through inhalation or ingestion. Most
of inhaled or ingested vinyl chloride enters the blood rapidly. It is metabolized in the liver, and most
of the vinyl chloride is gone from the body a day after inhalation or ingestion. . The metabolites
formed in the liver, however, do not leave the body as rapidly. A few of these compounds are more
harmful than vinyl chloride because they can react with other chemicals in the body and interfere
with the way the body normally uses or responds to these chemicals. Some of these compounds react
in the liver and, may cause damage there. It takes longer for the body to eliminate these metabolites,
but eventually they are excreted as well. Excess vinyl chloride will be exhaled if more vinyl chloride
than the liver can break down is inhaled or ingested. The initial reaction on vinyl chloride is on the
central nervous system (CNS). Within 5 minutes after exposure to about 10,000 ppm of vinyl
chloride, dizziness or sleepiness will occur. Inhalation of still higher levels may cause loss of
consciousness. People may die if they breathe extremely high levels of vinyl chloride. These levels
are much higher than the levels that cause unconsciousness. (ATSDR, 1997)

Most of the studies on long-term exposure (365 days or longer) to vinyl chloride are on workers that
make or use vinyl chloride. These workers were exposed to much higher levels of vinyl chloride in
the air than the general population. Breathing vinyl chloride for long periods of time can result in
changes to the structure of the livers. People who work with vinyl chloride have developed nerve
damage and immune reactions. Other workers have had problems with the blood flow in their hands;
the tips of their fingers turn white and hurt when they are in cold temperatures. Sometimes, the bones
in the tips of their fingers have broken down. (ATSDR, 1997)

Animal studies have shown that long-term (365 days or longer) exposure to vinyl chloride can cause
damage to the sperm and testes. It has not been proven that vinyl chloride causes birth defects in
humans, but animal studies have shown that breathing vinyl chloride can harm unborn offspring and
may also result in early miscarriages. (ATSDR, 1997)



\ The effects of ingestion of high levels of vinyl chloride are unknown. Vinyl chloride will cause
numbness, redness, and blisters with contact to the skin.

Results from several studies have suggested that breathing air or drinking water containing low
levels of vinyl chloride may increase the risk of getting cancer. However, the exposure levels in these
studies were much higher than normally found in ambient air and/or most drinking water supplies.
Studies of workers who have breathed vinyl chloride over many years showed increased rates of
cancer of the liver. Brain cancer, lung cancer, and some cancers of the blood may also be connected
with breathing vinyl chloride over long periods. Studies of long-term exposure in animals showed
that increases in cancer of the liver and mammary gland may occur at very low levels of vinyl
chloride in the air. Animals fed low levels of vinyl chloride daily during their lifetime had an
increased rate of liver cancer. (ATSDR, 1997)

The Department of Health and Human Services (DHHS) has determined that vinyl chloride is a
known carcinogen. The International Agency for Research on Cancer (IARC) has determined that
vinyl chloride is carcinogenic to humans, and EPA has determined that vinyl chloride is a human
carcinogen. (ATSDR, 1997)

EPA has set a Maximum Contaminant Limit (MCL) of 0.002 parts per million (0.002 mg/L or 2 uTL)
for vinyl chloride in public drinking water supplies, because EPA believes, given present technology
and resources, this is the lowest level to which water systems can reasonably be required to remove
this contaminant should it occur in drinking water. (OGWDW, on-line)

) The EPA requires that spills or accidental releases into the environment of 1 pound or more of vinyl
chloride be reported to the EPA. (OGWDW, on-line)

The Occupational Safety and Health Administration (OSHA) has set the maximum allowable level
of vinyl chloride in workroom air during an 8-hour workday in a 40-hour workweek at 1 part vinyl
chloride per million parts of air (1 ppm). The maximum amount allowed in any 15 minute period is
5 ppm. NIOSH recommends that the exposure limit [for a time-weighted average (TWA)] for vinyl
chloride in air be the lowest reliably detectable concentration. (NIOSH, 1997)

"^ In order to limit intake of vinyl chloride through foods to levels considered safe, the PDA regulates
the vinyl chloride content of various plastics. These include plastics that carry liquids and plastics
that come into contact with food. The limits for vinyl chloride content vary depending on the nature
of the plastic and its use. (ATSDR, 1997)

Vinyl Chloride is classified as a known human carcinogen (Category A) by the inhalation route of
exposure, based on human epidemiological data, and by analogy by the oral route because of positive
animal bioassay data as well as pharmacokinetic data allowing dose extrapolation across routes. VC
is also considered highly likely to be carcinogenic by the dermal route because it is well absorbed
and acts systemically. The Carcinogenicity Assessment was last revised on 08/07/2000. (IRIS, on-
line)

The Oral S lope Factor for continuous lifetime exposure during adulthood is 7.2 x 10-1 per mg/kg-day
R (extrapolated using the LMS method) and for continuous lifetime exposure from birth isl.5 per

) mg/kg-day (extrapolated using the LED10/linear extrapolation method), based on the total of liver



angiosarcoma, hepatocellular carcinoma, and neoplastic nodules in female Wistar rats given vinyl
chloride in their diet. These values represent the lowest/highest of multiple discrete slope factors for
this substance. (IRIS, on-line)

The Drinking Water Unit Risk for continuous lifetime exposure during adulthood is 2.1 xlO-2 per
mg/L. The Drinking Water Unit Risk for continuous lifetime exposure from birth is 4.2 xlO-2 per
mg/L. These values represent the lowest/highest of multiple discrete slope factors for this substance.

The Inhalation Unit Risk for continuous lifetime exposure during adulthood is 4.4 xl 0-3 per mg/m3,
using both the IMS and the LEDlO/linear extrapolation methods. The Inhalation Unit Risk for
continuous lifetime exposure from birth is 8.8 xlO-3 per mg/m3, using both the LMS and the LED
10/linear extrapolation methods. These values are based on liver angiosarcomas, angiomas,
hepatomas, and neoplastic nodules in female Sprague-Dawley rats exposed by inhalation. These
values represent the lowest/highest of multiple discrete slope factors for this substance. (IRIS, on-
line)

The Reference Dose for Chronic Oral Exposure (RfD) is 3x10-3 mg/kg-day and is derived from the
no-observed-adverse-effects-level (NOAEL) (HED) of 0.09 mg/kg, based on liver cell polymorphism
in a rat chronic feeding study. The confidence in the Oral RfD is medium. The Oral RfD was last
revised on 08/07/2000. (IRIS, on-line)

The Reference Concentration for Chronic Inhalation Exposure (RfC) is 1x10-1 mg/m3, and is
derived from the no-observed-adverse-effects-level (NOAEL) (HEC) of 2.5 mg/m3, based on liver
cell polymorphism in a rat chronic feeding study. The confidence in the Inhalation RfC is medium.
The Inhalation RfC was last revised on 08/07/2000. (IRIS, on-line)

The ATSDR Minimal Risk Level for acute inhalation exposure (1-14 days) is 0.5 ppm, based on
developmental effects, and 0.03 ppm for intermediate inhalation exposure (>14-364 days), based on
liver effects. (ATSDR, 2002)
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